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Abstract
During the years 2003, 2007, 2011, and 2015, Trends in International Mathematics and
Science Study (TIMSS) revealed that students in Saudi Arabia had a below average mathematics
performance among 4th and 8th grade students. The modern and innovative techniques and
strategies of teaching, such as the flipped classroom method, should replace traditional teaching
methods to improve the performance and growth of students. This qualitative multiple case study
explores a deeper understanding of the perspectives and the experiences of three elementary
mathematics teachers when using a flipped classroom model in Saudi Arabia. This case study
shows a promise of using the flipped classroom in Saudi Arabia. Also, according to the three
elementary mathematics teachers, it has significantly revealed the multiple benefits from the
three teachers’ perspectives on using the flipped classroom in the teaching of elementary
mathematics students.The findings showed that the three mathematics teachers in elementary
schools favor the flipped classroom method the involvement of the parents more increased. Also,
they have more time in the classroom and they could turn their attention to helping other
students. The enhancement should not only be in mathematics alone but also in the whole
education curriculum in Saudi Arabia.
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Chapter One: Introduction
Saudi Arabia became a nation in 1932. At that point, a style of teaching emerged that
mostly included having students memorize facts and quote from the Holy Quran (Sedgwick,
2001). However, the establishment of the Ministry of Education in 1952 forced the educational
system to begin shifting to public education, from elementary to university. Currently, the use of
technology in education has become paramount (Jonassen, Peck, & Wilson, 1999).
Consequently, there is a need and an opportunity for teachers to change their teaching practices
(Lunenburg, 1998), with the help of technology (Reiser, & Dempsey, 2012), to make education
suitable to 21st-century learners (Larson, & Miller, 2011).
One of the contemporary education approaches in developed countries that has focused
on the interest and engagement of the students is the flipped classroom (Bergmann & Sams,
2012). The flipped classroom allows the teachers to offer instructions to the learners outside their
classrooms, by using technology and teaching techniques applicable in active learning
(Bergmann & Sams, 2012; Tucker, 2012). The flipped classroom teaching method incorporates
direct discussion, integrated, and distance learning through using video lessons (Abeysekera &
Dawson, 2015; Love et al., 2014).
Education Policy and Traditional Teacher Preparation
There has also recently been an initiative to increase Saudi Arabian socio-economic
policies towards a more globalized and efficient society by developing the economy and
education system in Saudi Arabia (Ministry of Education, 2017). The government in the
Kingdom of Saudi Arabia supervises the education system through the Ministry of Education
1

(Hamdan, 2017). In 2016, the Saudi Arabia generated and presented “Vision 2030.” The vision is
a three-fold strategy to minimize overreliance of Saudi Arabia on oil, expand the economy, and
refurbish public services such as health, education, recreation, tourism and infrastructure
(Ministry of Education, 2017). The 2030 Vision has provided a mandate for education,
specifically for the development of an excellent stimulating learning environment. The 2030
Vision calls for practical and integrated pedagogies that are effective at improving school
performance. It particularly emphasized the educational supporting technologies (Ministry of
Education, 2017).
The continued persistence of the traditional teaching or "teacher-centered" instructional
approach is one of the challenges that teachers face in Saudi Arabia and the Arab world
(Alebaikan & Troudi, 2010; Fareh, 2010). Alebaikan and Troudi described the traditional
teaching method as “the standard in Saudi public universities” (2010, p. 52). Fareh stated,
“Teachers talk most of the class time, and they rarely give students a chance to speak or ask
questions.” (2010, p. 3602) The continued use of the traditional teaching method is due to several
reasons. It started from teacher education programs in Saudi Arabia where the roles of university
supervisors have been very limited in their support of the pre-service teachers (Jacobs, Babaeer,
& Alrouqi, 2018).
In addition, teacher education programs in Saudi Arabia are applying the clinically
accompanied model of teacher preparation, which focuses on increasing pre-service teacher’s
content and pedagogical knowledge with little emphasis on practice or field experiences (Dennis
et al, 2014). In other words, clinical experiences only accompany coursework and are not
integrated with coursework. Typically, this occurs because the pre-service teachers in Saudi
Arabia are only allowed to do their field experiences at the end of their program. Clinically rich
2

model for teacher preparation can be helpful in Saudi Arabia if implemented in the preparation
for the pre-service teachers, where they work with the whole school community with focus on
field experiences (Dennis et al. 2014). In addition, in this model, pre-service teachers spend most
of the time during field experiences improving a student-centered teaching method instead of
employing traditional teaching methods with limited time. In traditional teaching method
environments, or the banking model of education (Freire, 2000), students just memorize
information and take a test, which means they fail to engage in dynamic thinking that inspires
creative thinking and innovation.
Freire (2000) believed that true education consists of two dimensions: the first one being
a reflection and the second one being an action. The education authorities in the kingdom of
Saudi Arabia have the goal to spark progress in various educational areas such as learning,
integration of technology, and creation of better pedagogies (methods of teaching) (Ministry of
Education, 2017). The Ministry of Education emphasizes that a better approach to developing
education in the region is to embrace methods of teaching that are student-centered.
Need for Improvement in Mathematics Education
Learning is considered essential to human development since it contributes to personal
and intellectual growth as well as the individual’s social and interpersonal responses.
Mathematics, among other subjects, is considered central to leaners’ development, as it
constitutes the parameters used to assess the students’ reasoning and quantitative ability
(Charlesworth, 2015). Elementary mathematics lessons constitute skills such as counting,
measurement, comparison, classification of objects, and grouping in typical life scenarios. As
Duncan et al. (2007) expounds, students’ future learning is at times defined by their earlier
understanding of numbers and concepts. However, children have diverse personalities and
3

strengths; and sometimes are unaware of routines or procedures they are required to follow
(Hersh & John-Steiner, 2010). This complicates teaching in elementary classes.
Students’ performance in mathematics is another critical educational issue in Saudi
Arabia, especially for fourth- and eighth-grade students (Mullis et al. 2016). For instance, Saudi
Arabia was ranked 45th out of 50 countries that participated in Trends in International
Mathematics and Science Study (TIMSS) held in 2011; this score was based on the fourth-grade
student assessment in mathematics, as seen in Table 1 (Mullis et al. 2012). Additionally, in 2015,
the country also ranked 46th out of 49 nations, on the basis of a score attained by fourth-grade
students in math assessments. The eighth-grade student score in mathematics in 2015 was not
satisfying at all. It was the poorest, as Saudi Arabia was ranked 37th out of 37 countries.
Therefore, it ranked last.

Table 1
Mathematics’ Achievement of Saudi Students
Grade 4
Year

2003

Grade 8

Ranking of Saudi

The number

Ranking of Saudi

The number TIMSS

Arabia in

TIMSS

Arabia in

participating

Mathematics

participating

Mathematics

countries.

Achievement.

countries.

Achievement.

Did not

Did not

43th

participate.

participate.

45
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Table 1 (continued)
2007

Did not

Did not

46th

48

participate.

participate.

2011

45th

50

37th

42

2015

46th

49

37th

37

The Potential of the Flipped Classroom
One recent educational method implemented in developed countries for the advancement
of student-centered education is the flipped classroom (Bergmann & Sams, 2012), where
teachers provide instructional information outside of the traditional school day by leveraging
technology and utilizing curriculum and techniques used in an active learning class (Bergmann
& Sams, 2012; Tucker, 2012). The flipped classroom is an integrated strategy incorporating both
face-to-face discussions and distance learning, through technologies such as video lessons
(Abeysekera & Dawson, 2015; Love et al., 2014).
A flipped classroom has the potential to contribute to the development of critical skills
needed in the 21st century. It includes teamwork, self-sufficiency, and critical thinking among
students (Bhagat, Chang, & Chang, 2016; Alsowat, 2016; Lai & Hwang, 2016). Furthermore,
this model of instruction can provide the teacher with additional time in the classroom to
facilitate an interactive discussion, which can help him or her to discover students who need
additional supports (Alrouqi, van Ingen, 2018). In this way, the teacher addresses the students’
needs and guides them toward being active and positive about learning (Bergmann & Sams,
2012; Lai & Hwang, 2016). A flipped classroom also presents a valuable opportunity for
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students, where they can concentrate on the hard concepts they need to master, particularly in
mathematics (Bergmann & Sams, 2012; 2015).
Statement of Problem
More than a decade of TIMSS results have revealed that 4th and 8th grade students in
Saudi Arabia have performed significantly below average (Gonzales et al., 2008; Mullis, Martin,
Foy, & Arora, 2012; Mullis et al., 2016; Mullis, Martin, Gonzalez, & Chrostowski, 2004). It is
possible that the persistence of inferior, traditional methods of teaching mathematics are
preventing growth in mathematics performance for Saudi students. These traditional teaching
methods have offered little motivation to the learners to transition to the university; this directly
conflicts with the Vision 2030 goals (Ministry of Education, 2017).
With an aim to addressing the stagnation with the TIMSS scores, the flipped classroom
method, which comprises modern and innovative techniques and strategies of teaching, might be
a potential replacement of traditional teaching methods, as it has been shown to improve the
performance and growth of students in other contexts (Bergmann & Sams, 2012). Larson and
Miller (2011, p.123) assert that "The world is changing rapidly, and educators must respond by
preparing their students for the society in which they will work and live. Teaching 21st-century
skills is imperative and cannot be ignored or taken lightly." With advancements in technology in
the 21st century, teachers need to prepare their students for the future, and it is no longer
appropriate to employ traditional method or teacher-centered approaches in the 21st century
(Culp, Honey, & Mandinach, 2005).
The Saudi Ministry of Education partnered with Obeikan Research Development
Company and introduced a new curriculum for mathematics and science textbooks in 2008. The
curriculum reflects a partly translated McGraw-Hill mathematics textbook that has been used in
6

the United States (Obeikan, 2012). This textbook supports a student-centered approach to
learning. It also focuses on critical thinking skills and connection to the students’ life
experiences. However, traditional teaching methods in Saudi Arabia, which are teacher-centered,
have persisted despite the newly adopted curricula (Alebaikan & Troudi, 2010; Fareh, 2010).
Could it be that the flipped classroom teaching approach would help Saudi teachers change their
teacher-centered methods? The implication of flipped classroom is that the entire learning
environment will change (Lee, Cerreto, & Lee, 2010). For instance, the teaching approach will
change, paving way for broader use of technology in teaching and during professional
development. This dissertation is broadly focused on understanding Saudi Arabian teachers’
experiences using the flipped classroom method.
Purpose of the Study and Research Question
This qualitative multiple case study (Creswell & Poth, 2017; Lichtman, 2012), explores
an in-depth understanding of the perspectives and the experiences of three elementary
mathematics teachers who implemented a flipped classroom model in Saudi Arabia. The study
investigated the experiences and perceptions of three elementary mathematics teachers in Saudi
Arabia who engaged in flipped teaching for their elementary mathematics classes. The main
research question that drives this study is: When given the opportunity to teach through a flipped
classroom model, what are the experiences and perceptions of Saudi Arabian elementary
mathematics teachers toward this method? To answer this main question, I will specifically
inquire about the experiences and perceptions of participating teachers around:
1- What are the experiences and perceptions of the participants toward the flipped
classroom professional development workshop?
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2- What do they see as affordances and constraints related to the shift in focus
for classwork?
3- In what way, if any, did the teachers perceive that the flipped classroom model
affected the extent to which they provided students with opportunities to learn
mathematics?
4- What do they see as affordances and constraints related to
the increased use of technology?
Personal Interest
In the case study, it is fundamental to have an interest in the case being studied (Stack,
1995). My interest in this case study constructed from my interest in integrating the use of the
technology into the classroom in Saudi Arabia. Focusing on mathematics and teaching style grew
out of the poor student’s performance on this subject in Saudi Arabia (Gonzales et al., 2008;
Mullis, Martin, Foy, & Arora, 2012; Mullis et al., 2016) and the fact that the traditional teaching
method was approach widely used in the country (Alebaikan & Troudi, 2010; Fareh, 2010).
Previously, I worked for seven years as an elementary mathematics teacher before coming to the
U.S. During that time, I experienced huge classes and voluminous content to cover. For instance,
as a teacher, I was required to cover three topics every week in large classes, that was difficult
for me, and I began to dream about innovations that could meet the needs of the students in my
classes.
While I was studying my master’s degree, I did my thesis focusing on the use of the
students’ response system (such as response clickers) and its impact on students’ achievement
and participation in mathematics. There were two sections of second-grade students with a total
of 20 student participants, with 10 student participants from each section of the class. The survey
8

questionnaires were used after giving out instructions, and I used clickers to assess the
experience of students through the collection of their responses. From this study, the pre and
post-test comparison indicated that using clickers was associated with a slight advantage in
connection to classroom participation.
In my dissertation, I decided to address the teaching styles in mathematics subject. The
flipped classroom is a modern strategy that could be promising in Saudi Arabia. The approach
has indicated potential in enabling students to grow and learn mathematics better by offering an
efficient and flexible environment that focuses on the need of the students (Herreid & Schiller,
2013). Besides, the flipped classroom is a student-centered approach that permits students to
learn a new way of solving mathematics problems through practicing and growing their technical
understanding (Bergmann & Sams, 2015; Tucker, 2012). Nevertheless, there lacks a conclusive
study on the degree to which application of flipped classroom could be successful in Saudi
Arabian public school.
Constructivism: A Philosophy of Inquiry
The overarching theoretical framework that guides multiple aspects of this research is the
Theory of Constructivism and its Zone of Proximal Development (ZPD) (See Figure 1).

9

Figure 1. A philosophy of inquiry
Constructivism. Piaget developed constructivist theory based on his belief that
knowledge is built from the learner’s previous knowledge, regardless of their awareness of such
experience (Fischer, 1980; Wadsworth, 1996). In the classroom setting, constructivist theory is
the core of student-centered pedagogy (Bergmann & Sams, 2015). The teachers facilitate
opportunities for students to construct knowledge and experiences based on what they have
learned (Phillips, 1995). Also, teachers encourage students to assess how the activities are
assisting them in improving their understanding. Therefore, the constructivist educator tends to
encourage students to build their knowledge from prior understanding by interaction with the
10

environment, social interaction, and active engagement (Fischer, 1980; Wadsworth, 1996). The
design of the flipped classroom reflects constructivism in that it shifts the instructions outside the
classroom and the assignments into the classroom, providing many opportunities for students to
engage in problem solving and sense-making. Thus, the flipped method reveres the traditional,
teacher-centered approach (Bergmann & Sams, 2012).
A teacher can use a flipped classroom approach to enable the students to learn basic
concepts before coming to class, which increases students’ awareness of basic facts and further
enables them to use the class time to explore concepts deeply thereby constructing their
knowledge (Fischer, 1980). The flipped classroom method provides opportunities for the
students to collaborate, exchange knowledge, actively learn, and practicing. In its application,
teachers in flipped classrooms recognizes the central roles of students, as they are the center of
knowledge development. Students should also be perceived as the ones that actively construct
the knowledge. In the constructivist theory each person understands things differently; hence in
its application in a flipped classroom, teachers assess individual differences, thereby teaching
them based on their aptitude, which helps each student to construct their own unique knowledge
structure.
Students often express uniqueness in comprehending information, even when they are
placed in the same environment, and use the same reading materials and learning instructions.
This is because they do not come to the classroom with a blank state of mind (Shulman, 1986);
they have prior information about such topics. The role of the constructivist teacher using a
flipped classroom model is to facilitate and guide the student as they reflect upon their earlier
experiences. The flipped classroom model offers concrete experiences in the classroom from
which learners can explore patterns and construct new knowledge based on their prior
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knowledge. Constructivism has implications for how teachers provide hands-on activities and
higher-order-thinking questions that provide students opportunities to construct knowledge. For
example, by learning how to teach with flipped classrooms, teachers learn how to introduce
instructions before class and how to use classroom time for engaging in problem-solving
activities. This allows students to employ prior knowledge and experiences from interaction with
instructions, to form new information during class hours. To effectively use a flipped strategy in
a constructivist approach, teachers should provide a flexible learning environment, create a new
learning culture, reorganize materials, and create a reflective practice.
The Zone of Proximal Development (ZPD). The Zone of Proximal Development (ZPD)
is one of the most critical applications of Vygotsky’s theory of education because teachers can
use the theory to guide early student development (Fani & Ghaemi, 2011; Leong & Bodrova,
1996; Vygotsky, 1987). ZPD is marked by the distance between developmental levels that are
determined by the level of potential development under adult guidance or in collaboration with
more capable peers (Chaiklin, 2003). This concept aids teachers in understanding what their
students can achieve through the assistance of a mediator, thus enabling teachers to help students
learn with support (Vygotsky, 1987). Vygotsky believed that both culture and social interactions
play a significant role in the maturation of students and their understanding of the surrounding
world (Fani & Ghaemi, 2011; Leong & Bodrova, 1996). Therefore, the levels of student skills,
knowledge, and learning can increase if the students work with each other under the guidance of
the teacher (Leong & Bodrova, 1996).
Having a teacher present to guide the learning process of students in the ZPD will help
students achieve the next level of understanding (Fani & Ghaemi, 2011). Within a flipped
learning approach, the ZPD opens the possibility for teachers to be present in class and to
12

manage students as they engage in classroom activities. Technology expands the teacher’s time
in class (Bergmann & Sams, 2012); thereby enabling them to unravel the benefits of applying
ZPD.
Related Conceptual Frameworks
In addition to the overall theoretical framework of constructivism, this study will
leverage a few secondary theories and frameworks. They include the Technological Pedagogical
Content Knowledge (TPACK), the Theory of Reasoned Action (TRA), and the Kirkpatrick
Model of Professional Development.
Technological Pedagogical Content Knowledge (TPACK). The Technological
Pedagogical Content Knowledge (TPACK) is a conceptual model for technology that builds on
“pedagogical content knowledge” and extends it (Shulman, 1986) by integrating technology into
teaching methods (Mishra & Koehler, 2006). TPACK is related to flipped classrooms in that the
teacher uses technology to communicate information, including the instructional content, both
inside and outside the classroom context. Mathematics TPACK, or M-TPACK, describes the
significant components required to enhance the mathematical learning experiences through
flipped classrooms, where educators can use their technical knowledge and develop a learning
environment to maximize the mathematical learning experience (Mishra & Koehler, 2006).
In mathematics, what knowledge do teachers require for integrating appropriate digital
technologies in teaching mathematics? As a continuation of Mishra and Koehler’s (2006)
research, the Association of Mathematics Teacher Educators (AMTE) developed four
components and guidelines for improving mathematical learning experiences, using technology
designed to enhance mathematics learning environments and experiences (Niess et al., 2009): to
facilitate mathematics instruction with technology as an integrated tool; to assess and evaluate
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technology-enriched mathematics teaching and learning; and to engage in ongoing professional
development to enhance technological pedagogical content knowledge. After all, mathematics is
a subject that demands a great deal of practice (Van de Walle, 1998). The National Research
Council and Mathematics Learning Study Committee (2001, p. 45) pointed out that “what
matters for mathematics learning are the interactions that take place in classrooms.” If, in the
flipped model of instruction, students watch video lessons at home, class time can be used to
solve complex math problems, with the expert guidance of the math teacher (Bergmann & Sams,
2012).
The Theory of Reasoned Action (TRA). Fishbein and Azen proposed TRA in 1975.
They argued that people normally undertake a task when they associate the outcome with some
benefits to them. Therefore, an attitude towards a certain behavior is related to an individual’s
beliefs and judgment of the outcome (Fishbein & Ajzen, 1975). In this study, a teacher’s switch
towards the adoption of the flipped classroom model will depend on the benefits associated with
it. They have to perceive some benefits in the outcome of the approach. Lee, Cerreto, and Lee
(2010) proposed that when the teachers use the technology to produce lessons, they might have
positive attitudes about it which means that if there is a positive result in student learning,
teachers would be more likely to change their action towards its adoption and remain proactive
about it. Likewise, the integration of the model with technology is crucial in changing teachers
and student’s attitude toward teaching approaches.
Kirkpatrick Model of Professional Development. The flipped classroom is a new
model of teaching in Saudi Arabia (Alsowat, 2016; Al-Ghamdi& Al-Bargi, 2017; Al-Zahrani,
2015; Sajid et al., 2016). In order for teachers to implement the flipped classroom model in an
effective way, they must understand what the flipped classroom method is. Teachers must be
14

able to answer questions like (Bergmann & Sams, 2012), “How does the flipped classroom
method work? What are the differences between the traditional teaching method and the flipped
classroom method?” In this study, these questions will be answered during the two-day flipped
classroom workshop.
Kirkpatrick model consists of four evaluation criteria, which include reaction, learning,
behavior, and result (Kirkpatrick, 1996). In this study, I applied the first three criteria to enhance
the professional development of teachers which are Reaction, Learning, and Behavioral criteria.
The reaction and learning levels concentrate on the event that occurs within the course of
professional development, while the behavior criteria are primarily considered as external criteria
because they focus on events outside the professional development/workshop.
Reaction criteria. According to Kirkpatrick (1996), the reaction criterion refers to the
teachers' perceptions of the professional development program. It is all about how they perceive
the process of professional development. Some teachers, for example, may indicate satisfaction
with the professional development program; hence, they may have affective reactions. They may
also suggest that they enjoyed the professional development and, consequently, they have a
conviction that they learned something from the program. The criterion is determined by
instructional evaluation and individual reports about the benefits of the program. The reaction
criterion is fundamental for me as a trainer. In professional development, I applied this criterion
to determine the outcome of the professional development process.
Learning criteria. The learning criterion is also used in determining the outcomes of the
learning process. Usually, learning outcomes are determined by using a test that assesses the
knowledge and skills acquired. Tests can be administered in various forms and can investigate
multiple areas that have been trained. The direct determination of learning in classroom
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engagements is determined through pre-and post-tests. Performance on such tests makes it is
easier to judge if learning has occurred or not. Other types of assessment include writing
samples, speech, and classroom-based assignments. Learning criteria are very helpful for teacher
trainers. Therefore, I will use these criteria to assess if learning has indeed occurred. Through the
feedback, I can use criteria to educate teachers on how to evaluate knowledge that students have
retained, as well as the skills and behavior that have been acquired because of the professional
development process. This is critical because it enables me to determine if instructions have been
understood and whether a trainee retained considerable knowledge to be used in the field.
Behavioral criteria. In educational settings, the criteria are tested through observing the
exercise of the skills and knowledge acquired in the classroom. I can use this level by instructing
teachers in skill development, to be observed in the teaching process.
Result criteria. In classroom environments, the result criterion is assessed through
improvement in a learning outcome, student’s satisfaction, and learner’s motivation. Due to the
difficulty of measuring the result criteria in the teacher’s professional development, I can use this
level to determine the desirability of the process of professional development. I can, in this way,
help teachers determine the educational benefits of the professional development program.
During this study, I did not apply this result criteria because I did not measure the outcomes of
the flipped classroom professional development workshop. Also, result criteria could be one of
the future researches.
Importance of the Study
Due to a lack of research on the flipped classroom model at the elementary level (Lai &
Hwang, 2016; Tsai, Shen, & Lu, 2015), there is a need to add to the extant research to the study
of elementary mathematics teachers who engage in this method of teaching. Conducting this
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study will add to the field’s understanding of mathematics teachers using the flipped classroom
model at the elementary level. The research is expected to:1) Contribute to the body of scientific
evidence regarding the flipped classroom method, 2) Contribute to a pedagogical strategy for
improving children’s learning worldwide, and 3) Contribute to the growth in educational
outcomes within the Kingdom of Saudi Arabia.
Saudi Arabia was chosen for the research because it generally has deficiencies in
education, particularly in areas intended to help students understand mathematics (Mullis et al.,
2012; Mullis et al., 2016). Perhaps, applying the flipped learning classroom method can
contribute to efforts to fill this shortcoming.
Definition of Terms
Traditional teaching method. A conventional method of teaching is a scenario where
the teacher takes charge of the learning process and directs the students to memorize and recite
the contents (Spencer & Jordan, 1999). The traditional teaching method can be described as
teacher-centered, where the teacher is the only source of knowledge and dispenses it accordingly,
as opposed to facilitating it, unlike the flipped model (Shah & Jain, 2016).
Flipped classroom method. The Flipped Learning Network (2014) defined the flipped
classroom as:
A pedagogical approach in which direct instruction moves from the group learning space
to the individual learning space and the resulting group space is transformed into a dynamic,
interactive learning environment where the educator guides students as they apply concepts and
engage creatively in the subject matter. (p. 1)
WhatsApp messenger. WhatsApp messenger is an advertisement-free and prompt
service for message delivery via Smartphones (Gilling, 2014). WhatsApp messenger offers the
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application; WhatsApp messenger uses internet connections and operates in the same way as text
messaging systems do. Using the WhatsApp messaging system requires cellular data plans, and
there are thousands of messages and videos that can be sent via the application (Gilling, 2014).
Summary
This chapter sheds light on the flipped classroom method, the history of Saudi Arabia,
and the Saudi Arabian education system, along with the purpose of the study and outlined
research questions. The next chapter will discuss the current literature regarding the topic of
flipped classrooms.
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Chapter Two: Literature Review
This chapter consist of two parts. In the first part, I will provide an overview and analyze
the contents and trends of the flipped classroom model in mathematics in K-21 which include
undergraduate, secondary, and elementary. This literature review will include the definition and
the history of the flipped classroom, including the history of the flipped classroom method in
Saudi Arabia in universities secondary schools, and elementary schools. This chapter will give
an overview of the conditions required in the flipped classroom method, different techniques
used for the flipped classroom method, benefits of flipped classrooms, and drawbacks and
challenges of flipped classrooms.
In the second part, I will provide an overview of teachers' professional development
which includes the definition of the professional development, effectual teacher professional
development, objectives of teacher professional development, and the categories of professional
development.
Part 1: Flipped Classroom Method
Flipped classroom is an approach in which teachers assign video lessons to use outside
the classroom and employ classroom time as a way of implementing a wide variety of techniques
that are used in active learning environments (Tucker 2012). In the traditional classroom model,
instructors themselves may be the focus of the lesson, and as a result the instruction is teachercentered (McCombs & Whisler, 1997). In contrast, the flipped classroom is a component of
mixed learning, incorporating both face-to-face learning through discussing concepts, as well as,

19

online distance learning, which is done outside the classroom by viewing video lessons
(Abeysekera & Dawson, 2015; Bergmann & Sams, 2012; Love et al., 2014).
Over the past few decades, the educational sector has witnessed an immense change
(Reiser & Dempsey, 2012). Technology and modern teaching approaches are not just geared
towards imparting knowledge to students, but also aim to inculcate a habit of life-long learning,
as well as a love of learning (Reigeluth, 2012). According to Smolin and Lawless (2011),
“Teachers can use technology to transform the teaching and learning context in a way that will
position their students for future opportunities in the global context, preparing them for the
flattened world that technology has helped to make possible” (p. 92). The modern teaching
approach or active and enquiry-based learning depends on a collaborative environment. Also, it
is student-centered, with the role of the teacher being that of a facilitator rather than merely being
an instructor. The change from traditional to modern teaching techniques to propagate and
encourage active learning has been made possible due to advancements in technology (Reiser &
Dempsey, 2012). In the 21st century, the ease of access to information through mobiles and other
information technology-enabled devices have changed students’ and teachers’ behavior, learning
approaches, and classwork (Fry, Kitteridge & Marshall, 2008). Bruner (1996, p. 11), states in his
book The Culture of Education, “education is not an island, but part of the continent of culture.”
This change therefore necessitates the adoption of modern teaching techniques which utilize the
present-day technologies to achieve the full potential of active learning in educational
institutions. Flipped classrooms are one such modern teaching method or active learning
strategies which utilize technology to proactively and productively engage students in various
classroom activities (Clark, 2015; Grypp & Luebeck, 2015).
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Flipped Classroom Definition and Significance
Wolff and Chan (2016) observed that there is no definite definition for the term flipped
classroom. However, the authors state that there is a consensus among academicians that a
flipped classroom generally utilizes pre-recorded lectures or information provided to the students
for reference. The students are expected to view the recorded information outside classrooms,
which allows classroom time to be dedicated to additional in-class activities, debates,
discussions, and other various interactive learning activities (Wolff & Chan, 2016). Hamdan,
McKnight, McNight, and Arfstrom (2014, p. 4) define flipped classroom as “shifting direct
learning out of the large group learning space and moving it into the individual learning space,
with the help of one of several technologies.” In addition, this view of flipped classrooms has led
to the method being termed reverse classroom or inverted classroom (Lage, Platt, & Treglia,
2000). Wolff and Chan (2016) and Bergmann and Sams (2012) mention similarities between
flipped classrooms and blended learning. Every flipped classroom involves blended learning, but
not all blended learning occurs in flipped classrooms. Flipped classrooms are not comparable to
blended learning (Staker & Horn, 2012); it is a subgroup of blended learning (Chen, Wang &
Chen, 2014). The emphasis is on blended learning not on face-to-face in-class time (Graham,
2006). In contrast, the emphasis in flipped classrooms is on in-class time. Bergmann and Sams
(2012, p. 12) provide a more detailed definition of flipped classroom, defining the concept of the
flipped classroom as that “which is traditionally done in class is now done at home, and that
which is traditionally done as homework is now completed in class.” It should also be noted that
flipped classrooms cannot be equated or confused with blended learning or online courses, such
as Massive Open Online Courses (MOOC), as both have online resources for student access.
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The primary difference between flipped classrooms and online courses, or blended
learning, is the learning process (Bergmann & Sams, 2012). According to Wolff & Chan (2016),
unlike online courses, learning in flipped classroom methods happens both in-class and out-ofclass and has a crucial element of face-to-face learning. According to this definition, flipped
classrooms are an educational technique which is the opposite of the traditional classroom model
that focuses on in-class lectures. The pedagogy of flipped classroom advocates in-class
interactive and dynamic group learning and out of class instructions for student reference in the
form of videos or podcasts made available over the net. The Flipped Learning Network (2014,
p.1) defined the flipped classroom as:
A pedagogical approach in which direct instruction moves from the group learning
space to the individual learning space, and the resulting group space is transformed
into a dynamic, interactive learning environment where the educator guides students
as they apply concepts and engage creatively in the subject matter.
From the above definitions, it becomes evident that flipped classroom methods are a
modern teaching/learning technique incorporating all the elements of student-centric, active and
enquiry-based learning. The flipped classroom is an educational method incorporating essential
elements required to be identified as a modern teaching technique or teaching tool. These
elements pertain to encouraging students to investigate and explore knowledge about the subject
from classroom discussions, debates, question, answer rounds, and interactive sessions, which
teach and allow the students to collaborate. Flipped classrooms help develop many critical 21stcentury skills like collaboration, independent and critical thinking skills (Bhagat, Chang, &
Chang, 2016), and self-regulated efforts (Lai & Hwang, 2016) among students.
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The Purpose of the Literature Review
The purpose of this literature review is to provide a comprehensive review (Maxwell,
2006) of the flipped classroom method. Also, to analyze the contents and trends of the flipped
classroom model in mathematics in K-21. Additionally, to discuss research on the topic of the
flipped classroom method in mathematics, based on several articles that give a report on the
flipped classrooms learning initiatives from the years 2000 to 2017. I also discuss the content
used as a method of investigating the history of the flipped classroom approach, the flipped
classroom method usage in Saudi Arabia, flipped classroom in universities, flipped classroom in
secondary schools, flipped classroom in elementary schools, conditions required in the flipped
classroom method, different techniques used for the flipped classroom method, benefits of
flipped classrooms, and drawbacks and challenges of flipped classrooms.
Method
This literature review has the main aim of exploring the flipping classroom method. The
target population in this literature review consists of the studies discussed in the flipped
classroom in mathematics between grades K-21, which include comprise undergraduate,
secondary, and elementary students.
Inclusion criteria. Different criteria were used in the collection of literature, as explained
below.
The first criterion was peer-reviewed academic journal articles and books. Here, I chose
to include articles from peer-reviewed academic journals to increase the quality of the
information written. Broadcasting the literature is essential in ensuring that the data used is
legitimate and was derived from remarkable sources. All the books were written by Bergmann
and Sams, focusing on flipped classrooms in general, flipped classrooms in mathematics, and
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flipped classrooms in elementary schools. The second criterion were that they be materials
published and distributed after the year 2000. The sources used in the literature were recent,
including articles that were published between the years 2000 and 2017, and so were the authors,
as they used their articles to illustrate the significance of the “flipped classrooms” model related
to their students. The third criterion involved a focus on math education. The subject of
mathematics was my area of focus in the flipped classroom model. My searches focused on
flipped classrooms and their impact on mathematics as a subject. The choice of using
mathematics helped me compare how innovation and technology are used to improve results. I
included all flipped classroom articles that discussed any subject in Saudi Arabia. The fourth
criterion addressed elementary, secondary; university levels (K-21). This literature review
explored the teaching of mathematics in elementary, secondary, and university institutions. This
allowed me to concentrate on the instructors within this primary environment. Finally, the focus
was on the language. This literature review included English articles so that I can easily
comprehend the data.
Exclusion criteria. The research materials that did not meet the requirements of the
research (classified under the following criteria) were omitted, as they were not eligible for the
study.
The first exclusion category was subjects other than math. My focus was only on the
subject of mathematics. This is because including many subjects in the study would expand the
research too broadly. At the elementary level, I included a literature review of any subject that
has a basis in the flipped classroom due to the shortage of research articles on the subject at this
level. The other remaining levels shall mainly focus on mathematics.
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The second exclusion category included materials published before the year 2000. The
flipped classroom idea was first practiced in the year 2000 as an inverted classroom (Lage, Platt,
& Treglia, 2000). The purpose of inverted classroom, however, became outdated or discarded in
modern schools.
The final exclusion criterion were articles in foreign languages. I excluded any articles
not published in English. I did not want to translate other languages because mistakes with
interpreting could lead to misinterpretation of information. Small mistakes made during
translation could lessen the validity of this literature review.
Criterion/search terms used in the research. I used several key terms to find the best
results for my article. I searched for the term “flipped classrooms”, “math”, “learning”, and
“students’’. I also searched for peer-reviewed articles ranging between the years 2000 and 2017.
Search procedures and databases. Several search procedures were used to derive highquality information. The information searched was based on the terms defined above. Three
cases of searches were conducted including the electronic search, educational sources search, and
journal storage.
The electronic sources were searched based on the criteria explained above. I applied the
previously defined inclusion and exclusion criteria throughout the search process. The research
database, in the order of access, and the ratio of the research procedures, are listed in this article.
The main electronic search sources were ERIC and JSTOR education.
The demands of and the needs of the literature review were based on the outcome of the
research that were the focused during the sourcing of the educational source materials. ERIC
stands for Education Resource Information Center. The database has a high volume of peer-
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reviewed studies. The information that was accepted from the search, however, needed to meet
the criteria standards. The JSTOR search was used to find more articles for use in the research.
Rounds of recording. The search terms used in my first search were “math”, “flipped
classroom”, “teacher,” and “learning”. The words appeared differently in the search sentences,
sometimes including most or all of them, while other times including just one or two. The results
of the search items were recorded in a Table 2.

Table 2
Round Results
Source

Total Hits

Education Source

53

ERIC

21

JSTOR Education

18

Round two of the searches included only three terms, which were “math”, “learning” and
“flipped classroom”. I assessed whether the articles found in this search met the initial criteria.
This search was done from the materials that were found in the first search, thus refining the
search data. A total of 11 articles that were peer-reviewed from the Education Source and three
were obtained from ERIC.
Journals. The journal search was done in the International Journal of Mathematical
Education in Science and Technology. The key terms that were used in the search included
“classroom”, “flipped”, “learning”, “math” and “teaching”. Eleven sources with these terms were
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found and they were arranged in categories according to how they indicated Flipped classrooms
played a role in mathematics education.
The Journal of Research on Technology in Education was also searched to provide
valuable sources for this study. Eleven articles were found from searches employing key terms,
including “flipped”, “classrooms”, “math”, “students,” and “learning”. The data from this source
mainly consisted of the use of videos in mathematics classes.
From the journal Science Activities: Classroom Projects and Curriculum Ideas, the
search terms used were “math”, “classrooms”, “flipped”, “teaching,” and “learning.” The search
results are tabulated in Table 3.

Table 3
Journals Results
Source

Total Hits

International Journal of Mathematical Education in Science and Technology

11

The Journal of Research on Technology in Education

11

Science Activities: Classroom Projects and Curriculum Ideas

10

The search results. The results of the search process are based on the literature that was
collected. The search enabled me to retrieve relevant information based on the literature,
primarily focusing on the objectives on how the flipped classroom methods were studied at the
different levels, between grades K-21. As a result, there were three books collected that were
written by Bergmann and Sams: Flip Your Classroom (2012), Flipped Learning for Math
Instruction (2015), and Flipped Learning for Elementary Instruction (2016). All three books
27

focused on flipped classrooms in general, flipped classroom in mathematics, and flipped
classrooms in elementary schools.
As a result of the search, 24 peer-reviewed articles were chosen. The articles primarily
focus on key purposes, flipped classrooms, and discussions of the topic at different academic
levels: elementary, secondary and university. The data is tabulated in Table 4 below.
Table 4
The Articles Result
THE LEVEL

ARTICLES THE AUTHORS

ELEMENTARY
2

Lai & Hwang, 2016 ; Tsai, Shen, & Lu, 2015

SCHOOL
Bhagat, Chang, & Chang, 2016; Cargile & Harkness,
SECONDARY

2015; Clark, 2015; DeSantis, Van Curen, Putsch, &
7

SCHOOL

MetzgeR, 2015; Grypp & Luebeck, 2015; Kirvan,
Rakes, & Zamora, 2015; Moore, Gillett & Steele, 2014
Alsowat, 2016; Al-Ghamdi & Al-Bargi, 2017; Alzahrani, 2015; Chen, Wang, and Chen, 2014; Ford,
2015; Kensington-Miller, Novak, & Evans, 2016; Kraut,
2015; Lage, Platt, & Treglia, 2000; Love et al., 2014;

UNIVERSITY

15
Naccarato & Karakok, 2015; Palmer, 2015; Sajid et al.,
2016; Schroeder, McGivney-Burelle, & Xue, 2015;
Zack, Fuselier, Graham-Squire, Lamb, & O’Hara, 2015;
Ziegelmeier & Topaz, 2015

TOTAL

24 Articles
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This review consists of 24 peer-reviewed published between 2000 and 2017. Different
criteria were employed in retrieving the data from the sources. Some studies and book sources
discussed the evolution of flipped classrooms over time (Bergmann & Sams, 2012; Love et al.,
2014). Other articles illustrated the importance of using flipped classrooms (Ford, 2015; Lai &
Hwang, 2016). The publication years of the journals and books reviewed in this analysis range
between the year 2000 and 2017.
Brief History of Flipped Classroom Approach
Inverting the classroom started in the year 2000. This was evidenced by the publication
called “Inverting the classroom: A Gateway to Creating an Inclusive Learning Environment” by
Lage, Platt and Treglia (2000), yet this idea remained dormant for some time. In 2006, flipped
classroom activity was developed and introduced by Johnathan Bergmann and Aaron Sams by
harnessing advancements in information technology (Bergmann & Sams, 2012). The authors
also took into consideration the affinity for technology that the students have, which they
believed would promote active learning among their students. At Woodland Park High School,
both educators started video recording their chemistry lectures and instructed their students to go
through the videos on the internet at home (Bergmann & Sams, 2012). In school, the students
were expected to discuss the concepts amongst themselves, as well as with the teachers.
Bergmann and Sams found that this method was highly effective and produced astounding
results in terms of student engagement and their comprehensive understanding of different
concepts. According to Bergmann and Sams (2012), flipped classrooms allow high levels of
personalization specifically in terms of the pace of study, which could be determined by the
students themselves. This was made possible by making the entire course, along reference
materials, in the form of videos on the internet, thereby allowing students access from any
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location, at any time, according to their convenience. In 2012, flipped classrooms became
popular when Bergman and Sams popularized the flipped classroom method and published their
book, “Flip your Classroom”, documenting how the idea of flipping classrooms works.
Flipped Classroom Method Usage in Saudi Arabia
Saudi Arabia has recently become one of the countries that have applied the flipped
classroom model (Al-Ghamdi & Al-Bargi, 2017). Recent efforts by Saudi authorities have led to
the education sector being given top priority. Research into previous studies have shown an
increase in the number of educators in Saudi Arabia implementing modern teaching methods,
such as flipped classroom; all four studies implemented at the university level (Alsowat, 2016;
Al-Ghamdi & Al-Bargi, 2017; Al-Zahrani, 2015; Sajid et al., 2016) involved flipped classrooms.
Sajid et al. (2016) claim that their study, titled “Learning and Flipped Classroom Improve
Student Learning and Satisfaction in Saudi Arabia”, was the first study conducted involving the
application of the flipped classroom model in Saudi universities. However, this study did not
clearly define the concept of flipped classrooms because they labeled it as blended learning in
several places throughout the study. Further research indicates that Al-Zahrani (2015) was the
first researcher in Saudi Arabia to examine the effects of flipped classrooms in universities. AlZahrani also focused on social learning platforms while researching the flipped classroom
method. Both studies (Al-Zahrani, 2015; Sajid et al., 2016) focused on students learning and
perceptions. In addition, Al-Zahranis (2015) selected students from King Abdulaziz University
in Saudi Arabia. The study took place during the first semester of 2014. Al-Zahrani conducted
the study by employing two groups in which one was taught through the traditional lecture-based
method (n=28), while the other group had the flipped classroom method implemented (n=27).
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The findings indicated that the students perceived flipped classrooms as a model of teaching that
promotes creativity in learning.
Sajid et al. (2016) conducted a study in which they investigated students’ perceptions of
the traditional teaching style and the flipped classroom model. The participants were medical
students (n=154) who were in their third year at Alfaisals University. These students were given
online lectures with five instructor-narrated PowerPoint presentation slides. After that, discussion
boards facilitated student interaction with the instructors, as well as with other students, where
they could discuss issues regarding the topic. The findings of the study indicated that about 81%
of the students preferred the flipped classroom, or as they mentioned, blended learning method,
instead of the traditional styles. In 2016, another study was conducted using the flipped
classroom model, which primarily focused on female (n=67) students. This study, conducted by
Alsowat (2016), focused on the relationship between higher-order thinking skills, satisfaction
with the program, and interaction between students and teachers. The participating students were
divided into two groups, where the control group had (n=34) students and the experimental
group had (n=33) students. Questionnaires were used in this study and a mixed method design
was implemented. The results favored flipped classrooms, as students reportedly found them
more satisfying and engaging.
Recently, another study on flipped classroom efficacy by Al-Ghamdi and Al-Bargi
(2017) highlighted the positive attitude of students towards the use of the flipped classroom
method for learning. However, the authors were unable to establish a significant improvement in
the performance of the group of students under study. It was observed that studies on flipped
classrooms in Saudi Arabia focus on determining attitudes towards flipped classroom methods.
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Therefore, there is a clear need to conduct research on whether the use of flipped classroom leads
to discernible improvements in students’ academic performance.
Flipped Classrooms in Universities
The articles Flipping Freshman Mathematics (Zack et al., 2015) and Flipped Calculus: A
Study of Student Performance and Perceptions (Ziegelmeier & Topaz, 2015) investigate the
effectiveness of flipped classrooms in universities. Zack et al. (2015) compared a flipped and a
traditional classroom, involving four introductory courses including math, pre-calculus, calculus
in business, and calculus. The study found that there was no statistical difference between the
traditional and flipped classroom models in the students’ scores (Zack et al., 2015). A study in
agreement done by Ziegelmeier and Topaz (2015) examines the impacts of flipping on student
performance. Likewise, findings showed that there was no significant difference between the
students’ performance.
From the University of Nebraska at Kearney, Ford (2015) shared her experiences with the
flipped classroom method with her pre-service elementary mathematics teachers. Before she
implemented the flipped classroom method, Ford (2015, p. 369) stated that “I have struggled to
find a balance between lecture and group work in my math content course for preservice
elementary teachers.” The author utilized flipped classroom to give her 32 pre-service
mathematics teachers more opportunities “to discuss the ‘why’ of mathematics content” (2015, p.
369). Ford found that during most of the class time, pre-service mathematics teachers worked in
groups. Additionally, she became more acquainted with her students and their feelings towards
mathematics.
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Flipped Classrooms in Secondary Schools
A study titled The Impact of the Flipped Classroom on Math Concept Learning in High
School determined the difference between student performance after undertaking instruction in
the traditional classroom and engaging in a flipped classroom method (Bhagat, Chang, & Chang,
2016). The findings showed an improvement in the performance of the students who engaged in
the flipped classroom method and suggest that flipped classrooms are an effective method for
teaching mathematics in high schools (Bhagat, Chang, & Chang, 2016). Performance improved
because in the flipped classroom, teacher guided solutions were made accessible outside the
class, where students can work at their own pace. This strategy makes teaching and learning
student-centered, and students understand concepts more effectively (Bhagat, Chang, & Chang,
2016). On the other hand, there were three studies (Clark, 2015; DeSantis, Van Curen, Putsch, &
MetzgeR, 2015; Kirvan, Rakes, & Zamora, 2015) who found no significant difference in the
performances of secondary students who participated in flipped mathematics classrooms and
secondary students who participated in classes employing other methods.
According to Clark (2015), flipped classrooms improve the levels of students’
collaboration and engagement. They also offer quality instruction, shift the teaching process into
a student-oriented practice, and offer quality utilization of class time. Furthermore, they help
students think for themselves while developing positive perceptions and thusly, positive attitude
towards learning (Al-Ghamdi & Al-Bargi, 2017; Love et al., 2014). As a result, Clark concludes
that the flipped classroom model is an effective mode of teaching in high school (2015).
Moore, Gillett, and Steele (2014) describe two flipped classroom experiments focusing
on providing learning materials, activities, and instructions via videos that were available outside
the classroom. The authors observed that there was an improvement in student engagement,
33

while the teachers understood students’ needs better. The flipped classroom method also led to
an increase in the rate of homework completion, as well as improved thinking and reasoning
ability of the students.
Flipped Classrooms in Elementary Schools
Currently, the research indicates that the idea of flipped classrooms is finding its way into
elementary classrooms; however, there were only two articles (Lai & Hwang, 2016; Tsai, Shen,
& Lu, 2015) and one book (Bergmann & Sams, 2016) that discussed the flipped classroom
method in elementary schools. According to Bergmann and Sams (2016, p. 65), “Most of the
elementary teachers we know got their start flipping a math class.” Bergmann and Sams (2016)
provided tips for teachers who teach math in elementary schools in their book Flipped Learning
for Elementary Instruction.
Tsai, Shen, and Lu (2015) analyzed the impact of problem-based learning with a flipped
classroom, considering the advancements of elementary school students’ learning performance.
Both qualitative and quantitative data was gathered through interviews. 144 primary school
learners were chosen from six review areas and were sorted into three groups, which were the
Problem-Based Learning (PBL) (n=48), the Flipped classroom with Problem Based Learning
(FPBL) (n=50), and the control group (n=46). They discovered that the flipped classroom with
Problem Based Learning (FPBL) strategy had the highest impact on enhancing student
performance (Tsai, Shen, & Lu, 2015). These emerging inverted learning models provide
prototypes for flipped classrooms. The flipped classrooms proved beneficial by improving the
learning process for students. Lai and Hwang (2016) propose a self-regulated approach that
allows 4th-grade students to read ahead of the teacher outside the classroom. In this approach,
they found improvement in the quality of classroom interaction between the teachers and the
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students. In this study, the post test-score of the trial group, which was higher than that of the
control group. It was additionally demonstrated that students with higher self-direction achieved
distinctive learning accomplishments when diverse learning methodologies were utilized.
Conditions Required in Flipped Classroom Method
Flipped Classroom Network (2014) and Hamdan, McKnight, McKnight, and Arfstrom
(2013a; 2013b) (as cited in Chen, Wang, and Chen, 2014) reported four pillars which were
required for ensuring learning in flipped classroom, though many teachers implement flipped
classroom to teach, to ensure learning, they must ensure incorporation of the four essential
components into their practice. They are as follows:
Flexible environment. For learning to take place in a flipped classroom, teachers must
ensure a flexible environment (Kraut, 2015) allowing for a variety of learning modes, which can
either be group (Kensington-Miller, Novak, & Evans, 2016) or individual activities (Cargile &
Harkness, 2015; Lage, Platt, & Treglia, 2000). According to Chen, Wang, and Chen (2014, p.
18) “the environment of flipped learning must be flexible.” For this purpose, educators need to
establish space and a time frame which allows students to learn, interact, and reflect on their
learning (Kraut, 2015). Educators should be flexible in terms of assessment of student learning
and create or provide flexible environments (Bergmann & Sams, 2012; Lage, Platt, & Treglia,
2000). Flexible environments lead to lessen stress learning among students and allows them to
approach their peers or consult their teachers whenever necessary (Cargile & Harkness, 2015).
Learning culture. The teachers must make a transition from the traditional role of being
the main source of information to the guide and supervisor who facilitates exercises such as
information gathering and discussions. (Bergmann & Sams, 2012; Lage, Platt, & Treglia, 2000).
This role allows students to develop their own conceptual understanding with guidance from
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teachers (DeSantis, Van Curen, Putsch, & MetzgeR, 2015; Grypp & Luebeck, 2015). The focus
of educators should be on developing student-centered environments, where flipped classroom
techniques allows devotion of in-class time to provide for exploration of subject matter in a more
comprehensive and rich learning environment (Lage, Platt, & Treglia, 2000). According to
Bergmann and Sams (2012, p. 27) “[w]e think the key is for students to identify learning as their
goal, instead of striving for the completion of assignments.” Thus, active student participation
translates into knowledge construction, which is personally meaningful to the students (Kraut,
2015).
Intentional content. Flipped classrooms must be dynamic in learning about nature
(Bergmann & Sams, 2012). Educators utilizing flipped classroom methods need to continually
determine methods of effectively developing conceptual understanding, as well as procedural
fluency in the subject matter. According to Bergmann and Sams (2012, p.15), “The remainder of
the time is used for more extensive hands-on activities and/or directed problem-solving time.”
One of the primaries aims of intentional content is to maximize classroom time (Schroeder,
McGivney-Burelle, & Xue, 2015).
Professional educator. The role of teachers utilizing flipped classroom methods for
teaching is more demanding than that of teachers following traditional method of teaching. The
educators should determine the course material delivery method material, the desired format, and
assessment techniques (Bergmann & Sams, 2012), along with major ideas of the lesson
(Schroeder, McGivney-Burelle, & Xue, 2015), before the class commences. Flipped classroom
teachers must continually observe their students and provide them guidance and feedback in real
time, “immediate feedback”, as and when required (Chen, Wang, & Chen, 2014, p.21).
Bergmann and Sams (2012, p.64) point out that “the students no longer have to wait days or
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weeks to get the necessary feedback on a particular assignment.” To create a learning
environment, educators should collaborate with their peers (Bergmann & Sams, 2012), be open
to constructive criticism, and be reflective in their practice, to continually improve their flipped
classroom techniques that ensure learning among students.
Different Techniques Used for Flipped Classroom Method
Traditional flipped classrooms. In this approach, educators lead flipped classroom
activities by being involved in every aspect of the course (Bergmann & Sams, 2012). The
lectures, videos, course content, as well as other aspects of the curriculum, are all decided by the
instructor, and the in-class activities such as group discussions (Clark, 2015; Grypp & Luebeck,
2015) and projects are likewise coordinated by the instructor (Bergmann & Sams, 2012).
In-class flip. The in-class flipped approach to flipped classrooms is based on the practice
of introducing new learning material via interactive exploration within the class itself (Bergmann
& Sams, 2016). The students watch the information via video at the beginning of the class and
subsequently apply what they have learned during class (Bergmann & Sams, 2016). This model
can be used when the students do not have access to the internet at their home.
Mastery flip. This approach of flipped classroom allows students to learn at their own
chosen pace to master and become proficient in the subject matter, as per the learning objectives
set at the onset of the course (Bergmann & Sams, 2012). Mastery flip allows students to display
their mastery through various activities like “quick quiz, think and dig deeper, and quick quiz”
(Bergmann & Sams, 2016, p. 109). Thus, the difference between mastery flip and other
techniques of flipped classroom is that students can set their own pace and conduct their own
studies, then conclude the session by demonstrating mastery over the subject matter. The student
can proceed to other assignments only on displaying competence in the previous subject matter
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or having earned 85% or more on the quiz (Bergmann & Sams, 2016). In the mastery flip
method, all this is conducted under the well-defined objectives established by the teacher
(Bergmann & Sams, 2012).
Benefits of Flipped Classroom
Bergmann and Sams (2014) list the benefits of flipped classroom as follows:
Enhancement of teacher-student interaction. Delivering instructions and relevant
content is indispensable to quality education, but it leaves less time for teacher-student
interaction and discussion. Flipped classrooms enable teachers to deliver instructions and content
outside of class time, thereby freeing up more time in classrooms for discussion (Bergmann &
Sams, 2012; Bhagat, Chang, & Chang, 2016), question-answer, and one-on-one interactive
(Palmer, 2015) and collaborative sessions (Lage, Platt, & Treglia, 2000). The interactive
discussions allow teachers to identify students who need additional help and help them take
proactive steps to cater to their needs and encourage active learning (Bergmann & Sams, 2012;
Lai & Hwang, 2016). Alsowat (2016, p. 116) found that “discussions, critical thinking, pair
work, group work, etc. gave the chance to promote student-centered learning, which represented
the core of the flipped classroom learning." Moreover, flipped classrooms facilitate higher peer
interaction among students, thereby developing essential team-building and collaborative skills
(Bergmann & Sams, 2012).
Creation of atmosphere of learning. According to Bergmann and Sams (2014), flipped
classrooms allow students to take ownership of their learning, rather than being passive
participants in the learning process. Al-Zahrani (2015, p.1143) pointed out that “it can be argued
that the implementation of the flipped classroom creates a new atmosphere that better supports
learning and creativity.” Furthermore, as mentioned before, teachers can provide appropriate
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support and guidance to individual students, according to the students’ capabilities and the ZPD
requirement for assistance (Zack et al., 2015).
Allowing students to learn at their own pace. According to Bergmann and Sams
(2014), by providing the students access to instructions and information, students can set their
own pace of learning (Al-zahrani, 2015). Unlike in classrooms constrained by time, information
over the internet in the form of videos, PowerPoint, etc. would allow students to go through any
portion of the information as many times as they may require for acquiring clarity on the subject
matter (DeSantis, Van Curen, Putsch, & MetzgeR, 2015; Grypp & Luebeck, 2015). Furthermore,
flipped classrooms reduce the dependency of the student on the teacher for clarifications with
subject matter (Lage, Platt, & Treglia, 2000). This feature brings in the element of
personalization (Bergmann & Sams, 2012) in the flipped classroom method, which advances
student preparation on the subject matter. Also, students can watch and re-watch videos
whenever they want, aiding with synthesis of course material and higher levels of clarity
(Bhagat, Chang, & Chang, 2016; Chen, Wang, & Chen, 2014).
Better relationships with students. Bergmann and Sams (2014, 2012) believe that
flipped classrooms enable educators to establish a better relationship with their students.
Educators can know their students better, both cognitively and personally. This is primarily due
to the high-levels of interaction and “a positive environment” that flipped classrooms initiate
among teachers and students (Bergmann & Sams, 2012, p. 27). Bergmann and Sams pointed out
that “[o]ne of the greatest benefits of flipping is that overall interaction increases: teacher-tostudent, and student-to-student” (2012, p. 27). Teachers can assume the role of mentors and are
thus able to guide their students more effectively, based on learning styles (Palmer, 2015). The
flipped classroom allows social interaction among students and teachers, which is vital for the
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development and maintenance of a meaningful "relationship-rich" follow up, in order to support
the students and foster success (Bergmann & Sams, 2012, p. 112). This leads to higher levels of
cognitive engagement, thereby leading to attainment of deeper understanding and learning of the
subject matter, according to the students’ needs (Alsowat, 2016; Moore, Gillett & Steele, 2014).
Flipped classrooms help when teachers or students are absent. Bergmann and Sams
(2014) state that one of the main advantages of pre-recorded instructional videos is that even if a
student is absent, the teachers need not worry about re-teaching as the instructional videos
containing crucial information and vital lectures can be accessed by the student anywhere,
anytime. Bergmann and Sams (2012, p.4) did not spend more time “after school, at lunch, or
during [their] planning time getting kids caught up.” In addition, Schroeder, McGivney-Burelle,
and Xue (2015) found that by practicing the flipped classroom method, students spent more time
studying outside the school environment. This feature of flipped classroom points towards the
self-regulated study that it offers to students (Lai & Hwang, 2016). In addition, teachers need not
worry about the momentum of the studies, even when they are absent, because students have
unhindered access to course contents via instructional videos (Bergmann & Sams, 2012).
Drawbacks and Challenges of Flipped Classroom
Some of the drawbacks or shortcomings of the flipped classroom method have been
observed as follows:
Student motivation. The level of student motivation determines the success of the
flipped classroom method (Schroeder, McGivney-Burelle, & Xue, 2015). Kraut (2015, p. 693)
mentioned that “[t]he inverted classroom can become a critical tool in fulfilling our mission as
educators to motivate, inspire, and empower students to fulfill their potential.” However, if the
student has an aversion to technology, it may affect the efficacy of the flipped classroom method.
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Furthermore, a student low on motivation to utilize instructional videos may use time to engage
in other unrelated and non-studying purposes. All this will affect the student’s meaningful
participation in the discussions and question-answer sessions in the classroom (Bergmann &
Sams, 2012). Even so, developments in technology have led to the creation of various software
and platforms making it more likely that students will view instructional videos. Currently,
platforms not only allow teachers to track student participation, but also allow students to be
included in the video making process.
Lack of instructor contact. One of the main drawbacks of flipped classrooms is the
negative student perception about this teaching method due to a lack of face-to-face instruction
by the teacher. Four studies showed that there was no significant difference in student
performance between the traditional method and the flipped classroom method (Clark, 2015;
DeSantis, Van Curen, Putsch, & Metzger, 2015; Kirvan, Rakes, & Zamora, 2015; Palmer, 2015).
Therefore, some teachers did not understand the main goal of the flipped classroom method and
the importance of contact (Grypp & Luebeck, 2015), leading to the students’ inability to
understand the contents of the instructional videos, and thus they formed a negative perception
about the flipped classroom teaching method.
Technology and finance problems. One of the challenges that can hinder the application
of flipped classroom is poor quality of video lectures and lack of finances, or lack of necessary
technology in some schools. Bergmann and Sams (2012, p. 21) encourage their students to have
and bring their devices to class because “it is better than our school’s antiquated technology."
Schools may lack the necessary equipment to implement the flipped classroom method and if the
students of such schools are from an impoverished background, their access to technology at
home may be limited (Bergmann & Sams, 2012).
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Part 2: Teachers Professional Development
Definition of teachers professional development. According to Postholm (2012),
teacher professional development refers to teacher education involving how they embrace
learning and apply their acquired knowledge in their profession to enhance the learning of the
pupils. Teacher professional development activities may include a one-day affair in a conference
or many years in degree programs. Teacher professional development can be understood as
furthering education to acquire more knowledge in the subject area, professional development in
specialized techniques for teaching, and development of technical or analytical skills used in
measuring learning outcomes.
Effective teacher professional development. Teacher professional development is a
three-fold focus on teacher learning, student learning, and modification on developing the
teacher professionally. According to Sparks and Loucks-Horsley (1990), teacher professional
development is conceived in the situational and relative context because it is influenced by
unique facets existing within the organization. Since it occurs within the school, it is affected by
the organizational context in the district. Consequently, norms affect teacher professional
development, depending on the social affiliation of the institutions and society.
According to Wei et al. (2009), effective teacher professional development improves the
knowledge and instructional procedures that eventually increase performance of the students.
Furthermore, Hawley and Valli (1999) argue that effective teacher professional development can
be achieved if schools are structured as learning organizations in a manner that facilitates
collective working of teachers, students, and administrators to create group norms that uphold
professional values and help teachers achieve continuous learning. Culture, as well as
organizational and social factors, also influences teacher professional development (Syke, 1999).
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The primary organizational factor is related to both school and district climate as well as
leadership values, policies, and attitudes of the participants.
Objectives of teacher professional development. According to Hawley and Valli,
(1999), the key goal of teacher professional development is to create excellence in student
learning. It is extremely helpful in boosting a schools’ ability, which in turn promotes student
learning. Therefore, teacher professional development is directly related to improving student
learning through increasing professional learning experiences for teachers. In relation to
improving student learning, professionaldevelopment tends to enhance the students’ skills and
enhance teachers’ knowledge development as well as change their attitude and beliefs regarding
the education process (Lowden, 2005). These professional programs for teachers refine their skill
techniques, which they later use to create desirable result for their students. Furthermore, it helps
teachers regain and grow their confidence, thus turning them into better teachers (Guskey, 2000).
Teacher professional development helps teachers to focus on student learning by
integrating it with student curriculum (Syke, 1999). In connection to the content of learning,
teacher professional development helps teachers to focus on knowledge and understanding in
their subject areas. It expands teachers’ knowledge in their respective subjects, thereby
developing pedagogical skills that improve student teaching (Sparks & Hirsh, 2000).
Categories of professional development. Teacher professional development is
categorized into formal and informal learning (Dabbagh & Kitsantas, 2012). Formal learning
includes learning in a structured program tailored towards achieving the predetermined
educational purpose. Thus, learning occurs in prescribed settings, including workshops,
classrooms, or conference halls. Researchers view this approach as distressingly inadequate in
offering opportunities for development (Ball & Cohen, 1999; Borko, 2004; Petrie & McGee,
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2012; Putnam & Borko, 1997). However, few of them believe that if formal professional
development is designed to address a unique learning outcome, it offers the best opportunities for
teachers to employ their acquired skills in a classroom (Magestro & Stanford-Blair, 2000;
Sparks, 2002).
The second category (informal) concerns learner activities. It includes how teachers make
observations, ask for help, interact with others, listen to anecdotes, and employ trial and error
strategies (Dabbagh & Kitsantas, 2012). An example of informal learning can be understood
through the Professional Learning Community (PLC), teacher voice and empowerment
(Lieberman & Pointer Mace, 2009). PLC has shared facets including shared values and visions,
collective responsibility, reflective professional inquiry, collaboration, and promotion of learning
(Stoll, Bolam, McMahon, Wallace, & Thomas, 2006). PLC should be structured in parts such as
reviewing student data, setting goals, reflection on teaching and learning, and application of new
learning. Lohman (2005) argues that teachers involve themselves in more informal activities,
such as the use of feedback and others’ talents, which are derived from collaborative activities.
They learn more skills through casual conversation with their colleagues in an unstructured
manner.
Summary
The first section of this chapter gave an overview and analyzes the contents and trends of
the flipped classroom model in K-21 mathematics education. Major headings included the
definition and significance of the flipped classroom, history of the flipped classroom approach,
flipped classroom method usage in Saudi Arabia, flipped classrooms in universities, flipped
classrooms in secondary schools, flipped classrooms in elementary schools, conditions required
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in flipped classroom methods, different techniques used for flipped classroom methods, benefits
of flipped classrooms, and drawbacks and challenges of flipped classrooms.
The second section of this chapter gives an overview of teacher professional
development. Major headings included the definition of professional development, effectual
teacher professional development, objectives of teacher professional development, and the
categories of professional development. The next chapter will present the methodology of this
dissertation proposal.
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Chapter Three: Method
This chapter describes the methodology of this multiple case study (Creswell, 1994). I
describe the research questions investigated, the design of the study, the data collection methods,
the participants, and the analysis of the data. A qualitative design was chosen due to the focus on
the mathematics teachers’ experiences and their perspectives regarding the flipped classroom
model in elementary schools in Saudi Arabia, specifically in Makkah City (Creswell & Poth,
2017; Lichtman, 2012). Stake mentioned that (1995), the qualitative multiple case study
approach was determined to be best suited to answer “how” or “why” research questions. This
case study explored the mathematics teachers’ experiences and perceptions about the flipped
classroom model. In particular, the study investigated the experiences and perceptions of three
elementary mathematics teachers using technology in the classroom, the changes in their
teaching practices, their perceptions of the opportunities for students to learn through the use of
the flipped classroom in Saudi Arabia, and their experiences with and perceptions of the flipped
classroom professional development workshop (Lichtman, 2012; Stake, 1995).
Research Questions and Design of the Study
The main research question that drives this study is: When given the opportunity to teach
through a flipped classroom model, what are the experiences and perceptions of Saudi Arabian
elementary mathematics teachers regarding this method? To answer this main question, I
specifically inquired about the experiences and perceptions of teachers around:
1- What are the experiences and perceptions of the participants toward the flipped classroom
professional development workshop?
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2- What do they see as affordances and constraints related to the shift in focus
for classwork?
3- In what way, if any, did the teachers perceive that the flipped classroom model affected
the extent to which they provided students with opportunities to learn mathematics?
4- What do they see as affordances and constraints related to
the increased use of technology?
The qualitative, multiple case study approach is an appropriate method to answer the
research questions as it focuses on the mathematics teachers' experiences, perspectives, and
beliefs regarding the use of the flipped classroom model in elementary schools in Saudi Arabia
(Creswell & Poth, 2017; Lichtman, 2012; Stake, 1995). Lichtman (2012, p. 4), pointed out that
qualitative research "examines humans in their natural setting rather than in experimental
environments.” A multiple case study design produces a more in-depth description than a single
case study (Stake, 2006). In this multiple case study, I explored the elementary mathematics
teachers’ experiences and perceptions regarding the use of the flipped classroom model.
Overview of Study Procedures and Data Collection
This multiple case study was not limited to one source of data. The data were from
different sources and varying collection methods (Creswell & Poth, 2017). The sources of data
were in-class observations; face-to-face, semi-structured, pre-interviews prior to implementation
of the flipped classroom method; teachers’ feedback following the flipped classroom
professional development workshop; in-class observations during the application of the flipped
classroom method; audio recordings of classroom teachings during the implementation of the
flipped classroom method; a teachers focus group; the Teacher Flipped Classroom Procedure
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Checklist; and face-to-face semi-structured post-interviews (Drever, 1995; Heppner, 2004; Kvale
& Brinkmann, 2009).
The research design was implemented in a manner that focused on the perspectives and
the experiences of three elementary mathematics teachers who implemented a flipped classroom
method in Saudi Arabia. I chose to select three participants, rather than one, to have variations in
the model of flipped implementation.
During the recruitment process, I went to the administrators in the Makkah boys’ school
district to submit a request, to ask for fifth-grade elementary mathematics teachers who may like
to volunteer to participate in the study. The Makkah school district contacted their elementary
mathematics teachers, explaining the purpose and asking for volunteers. Four male elementary
mathematics teachers contacted me. I selected three of them because one of the mathematics
teachers has two years’ experience teaching mathematics. All the three-mathematics teacher
were from different elementary schools and they agreed to participate in the study. The
participants were fifth-grade elementary mathematics teachers who have more than three years’
experience teaching mathematics, in Saudi Arabia. The three teachers have a Bachelor’s degree
in mathematics education.
The particepants in this study from three different public elementary schools in Makkah
City in the Saudi Arabia. All three teachers implemented the flipped classroom approach for two
weeks. I conducted in-class pre-observations of the three mathematics teachers before the
implementation of the flipped classroom method (See Appendix A). Before the implementation,
I also conducted pre-interviews with the same three elementary mathematics teachers (See
Appendix B). After that, all three elementary mathematics teachers were involved in a
professional development workshop, held for two days, during which they were introduced to the
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flipped classroom strategy. After the professional development workshop, the three participating
teachers were requested to provide written feedback on the usefulness of the professional
development and to make sure that the instructions had been understood (See Appendix C). After
this professional development, participants were ready to implement the flipped classroom
method for two weeks. Their activities in the classroom were recorded in an audio format, and
the teachers filled out the Teacher Flipped Classroom Procedure Checklist. My role was
observing the three teachers separately as each applied the flipped method (See Appendix D).
After the first week of the implementation of the flipped classroom method, as a strategizing
session, all three elementary mathematics teachers were involved in a focus group to discuss and
help each other. After the second week, I also conducted post-interviews of approximately 60
minutes in length with each of the three elementary mathematics teachers (See Appendix E).
Pilot Study
Prescott and Soeken (1989) defined pilot studies as small-scale methodological tests
conducted to prepare for the main study and to ensure that methods work in practice in the main
study. Prior to the beginning of the main study, I conducted a pilot study to avoid problems in the
ensuing main study (Van Teijlingen & Hundley, 2002). In the following section I present
affordances and constraints I experienced in the pilot study.
Participants. The recruitment of the volunteer mathematics teachers for the pilot study
was conducted primarily entirely online. It involved using their email and phone numbers.
Furthermore, the collaboration with the school district and school administration helped me to
recruit mathematics teachers. However, only one male and one female fifth-grade mathematics
teachers contacted me and agreed to participate. This experience led me to believe that it would
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be more efficient to recruit teachers face to face. Also, the communication with the opposite
gender was difficult because of gender segregation among the schools in Saudi Arabia.
Digital tools. In the pilot study, the WhatsApp messenger was the only way to
communicate with the students and their parents. Nevertheless, some students did not join the
WhatsApp group messenger. In my dissertation, to avoid this problem, the teachers will give the
students more time to join the WhatsApp messenger group.
The video that the teachers created was simple and low quality; thus, it was clear that
they did not use the ShowMe Apps that I had explained to them in online workshop, for various
reasons. First, many times during the online professional development workshop, I disconnected
with them, and some of them had difficulty hearing me because they had a slow internet
connection. Second, they did not have enough time to learn about the Apps that would help them
to create videos that were more professional. They had many classes to teach each week. Third,
the volunteer teachers did not have iPads to download Apps like ShowMe, which was one of the
tools that allowed the teachers to create the video and record their lesson.
Data collection. During the pilot study, there were just three types of qualitative data
collected at different times. They were online pre-interviews, audio recording of the classroom
teaching, and online post-interviews.
Analyze the data. In the pilot study, I employed one of the widely-used methods in
qualitative data, known as thematic analysis. I applied specific steps and processes, which were
explained by Guest, MacQueen, and Namey (2011). They include (1) read verbatim transcripts,
(2) identify themes, (3) compare the ideas, and (4) building theoretical models. I transcribed all
the data into the Arabic language. After that, the data was translated from the Arabic to the
English language. I analyzed and coded the data both in the Arabic language and in the English
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language to ensure no meaning was lost from the data. Also, in my pilot study, I used MAXQDA
software to analyze the data. MAXQDA allowed me to identify, manage, color code, and modify
the data. During my pilot study, I became more familiar with MAXQDA software.
Setting
The case study was conducted in the Makkah region of Saudi Arabia. According to the
General Directorate of Education in Makkah Region (n.d.), it has about 706 schools for boys,
and the entire male student population reached 197,117 students. In addition, there were about
897 girls’ schools, and the overall female student population reached 212,663 students. I
recruited the teacher participants from three public elementary schools for boys from Makkah
City, Saudi Arabia. Based on a recommendation from the pilot study (Alrouqi, van Ingen, 2018),
this male researcher recognized that data collection in boys’ schools was logistically more
feasible due to the patriarchal nature of the society. Communication with the opposite gender as
a researcher could result in ethical issues and difficulties. The kind of society made it common
for male or female teachers to reflect their gender when they taught (Hamdan, 2017). Therefore,
the three teachers chosen were male. Teachers were recruited through email, and all three
voluntarily agreed to participate.
Roles of the Researcher
As a researcher, my roles in this study consisted of four primary steps (see Table 5).
Table 5
The Roles of the Researcher
Number
1

The Roles of the Researcher
Observe and interview the participants before the implementation of
flipped classroom method.
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Table 5 (Continued)
2

Train the participants about the flipped classroom method.

3

Observe the participants during the implementation of flipped classroom
method.

4

Conduct a focused group with the three mathematics teachers after the first
week.

5

Interview the participants after the implementation of the flipped
classroom method.

In the first step, I observed the three elementary mathematics teachers by conducting an
in-class observation (one lesson for each teacher) before the application of the flipped classroom
method (See Appendix A). I also pre-interviewed the three elementary mathematics teachers
before the implementation of the flipped classroom method (Appendix B).
In the second step, I trained the three elementary mathematics teachers in flipped
classroom strategies. The teachers participated in two-day, face-to-face workshops about the
flipped classroom model. The three mathematics teachers learned what the flipped classroom
method would entail, and how they could implement the flipped classroom method in their
classrooms.
In the third step, I observed the classrooms of the three elementary mathematics teachers
during the implementation of the flipped classroom method (one lesson for each teacher). I
conducted an in-class observation for each teacher during the implementation of the flipped
classroom method (See Appendix D).
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In the fourth step, after the first week of the implementation of the flipped classroom
method, as a strategizing session, all three elementary mathematics teachers participated in a
focus group to discuss their experiences with the use of the flipped classroom.
In the fifth step, after the three elementary mathematics teachers implemented the
flipped classroom method in their classrooms for two weeks, I conducted post-interviews for the
same three elementary mathematics teachers to explore their experiences and perspectives with
the flipped classroom method in elementary schools in Saudi Arabia (See Appendix E).
The Qualifications of the Researcher
My primary reason for conducting this study in Saudi Arabia was that it was my country
of origin. I was born, raised, and educated in Saudi Arabia; therefore, I was thoroughly
accustomed to the schools and culture there. In addition, I had worked as an elementary
mathematics teacher in the country for seven years before I moved to the US for further studies.
The research topic of the flipped classroom intrigued me because I had been using a traditional
teaching method as a teacher but realized there was a need to change this strategy. My
investment in this research was to investigate the adoption of the flipped classroom method in
my country, and I intended to see if it could be applied in a student-centered manner of
instruction.
Concerning the flipped model of instruction, I had been certified through two workshop
professional development programs about the flipped classroom method conducted by Jonathan
Bergmann, who was one of the developers of the flipped classroom method of teaching
(Bergmann & Sams, 2012). The titles of the two workshop professional development programs
were “How to Avoid the 17 Deadly Sins of Flipped Learning Technology Selection” (See
Appendix F) and “Flipped Learning Certification Level – I” (See Appendix G).
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The Flipped Classroom Professional Development Workshops
Erroneously, numerous educators believe that a flipped classroom technique is only about
the utilization of video in the classroom (Bergmann & Sams, 2012). Instead, the flipped
classroom is about changing instruction from the teacher-centered to student-centered approach
to instruction. The flipped classroom is a new method of teaching in Saudi Arabia (Al-Ghamdi &
Al-Bargi, 2017). To ensure the participants, the three fifth-grade elementary mathematics
teachers, had clearly understood the purpose, processes, and primary goal of the flipped
classroom method, I trained them during the course of a two-day workshop. The goal of
incorporating the professional development workshop was to enhance the three elementary
mathematics teachers’ comprehension of what and how the flipped classroom method works.
In this professional development workshop, the three elementary mathematics teachers
learned the differences between traditional teaching methods and the flipped classroom method
before they began to implement the flipped method in their own classrooms. To execute the
flipped classroom strategy, the teachers first needed professional development on flipped
classrooms and how to use this method more effectively. The two days professional development
workshop was conducted at the professional development center of the Makkah school district.
My chief goal was to train the three teachers, for a maximum of three hours a day, for two days.
The professional development was strategically structured to provide background information on
the first day and then to apply the flipped classroom method as part of the professional
development on the second day. Applying the flipped model during the professional
development helped the three elementary mathematics teachers get first-hand experience in
learning through the flipped method.
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The first day of the professional development workshop. On the first day of the
professional development workshop, I introduced myself and the central aspect of the study. This
part helped me to create a trust relationship with each of the participants (Wolgemuth et al,
2015), which primarily drove the research and workshop in the subsequent days. I shared with
them the PowerPoint that I designed; capturing the six objectives, the teachers were required to
master and fully implement the flipped classroom model (Bergmann & Sams, 2012). This is
depicted in Figure 2 below.

Figure 2. The content of the PowerPoint
I covered the first five principles on the first day of the professional development
workshop. These principles included:
1) The definition of the flipped classroom
2) How does the flipped classroom method work?
3) The flipped classroom versus traditional methods
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4) The types of the flipped classroom method
5) Principles of digital design
The first principle addressed the definition of the flipped classroom. Bergmann and Sams
(2014), defended the flipped classroom method as:
A pedagogical approach in which direct instruction moves from the group learning space
to the individual learning space and the resulting group space is transformed into a
dynamic, interactive learning environment where the educator guides students as they
apply concepts and engage creatively in the subject matter. (p. 6)
The second principle covered how the teachers learned the process of the flipped
classroom method—an approach in which students watch videos before or at the beginning of
classes, and then the teachers ask the students to apply what they learned from the videos in their
classrooms.
The third principle was a comparison between the flipped classroom and traditional
teaching methods. In the traditional class, learning is teacher-centered. In contrast, in the flipped
classroom method learning is student-centered. At home or at the beginning of class, students
watch video lessons in which the teacher explains the content through different available media
to engage the students. In the classroom, students apply what they had learned from the video
through different activities with the guidance of their teacher (Bergmann & Sams, 2012).
The fourth principle was to explain and teach the three teachers about the types of the
flipped classroom method. These include the traditional flipped classrooms where the educators
lead flipped classroom activities by being involved in every aspect of the course, in-class flip
where the teachers introduce the new learning material via interactive exploration within the
class itself, and mastery flips which allows students to learn at their own chosen pace to master
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and become proficient in the subject matter, as per the learning objectives set at the onset of the
course (Bergmann & Sams, 2012).
The fifth principle was to explain the 12 principles of multimedia learning that Mayer
(2005) presented in his book Multimedia Learning. These principles shape the presentation of
multimedia content. Mayer (2005) explained that the principles were significant when designing
a multimedia presentation for use in any online courses that made learning an engaging process.
(See Table 6).

Table 6
12 Principles of Multimedia Learning
The Principles
1- Coherence Principle.

The Explanation
Learning occurs well when irrelevant sounds, words,
and pictures are not included.

2- Signaling Principle.

Learning occurs better when cues are provided.

3- Redundancy Principle.

Learning occurs better when using narration and
graphics.

4- Spatial Contiguity Principle. Learning occurs better when there is less space between
words and pictures on pages.
5- Temporal Contiguity

Learning occurs better when corresponding words are

Principle.

written one after the other.

6- Segmenting Principle.

Learning occurs better when media lessons uses userpaced segments instead of continuous units.
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Table 6 (Continued)
7- Pre-training Principle.

Learning occurs better when names of main concepts are
introduced before multimedia lessons.

8- Modality Principle.

Learning occurs better when graphics and narration are used
in place of animation and onscreen text.

9- Multimedia Principle.

Learning occurs better when pictures are added to words.

10- Personalization Principle.

Learning occurs better in multimedia lessons when
conversational style language is used over formal style.

11- Voice Principle.

Learning occurs better when multimedia lessons use friendly
human voices over machine voices.

12- Image Principle.

Learning occurs better if images of speakers were not shown
on a screen.

As part of the conclusion of the first day of professional development, I created a
WhatsApp Group and added the three-mathematics teachers. WhatsApp was readily available to
most people and teachers in Saudi Arabia (Alrouqi, van Ingen, 2018); hence, it remained a viable
option for engaging in critical communication. I used this platform to send them a lesson video
that I created as part of their homework. I designed a short video to explain Principle six that was
about one of the digital tools which was ShowMe application. I sent the video lesson to the
teachers and asked them to watch it before the second day of the workshop. I created a short
video of 5–10 minutes because research has shown that the learners could become bored or
disengaged if it were longer than 10 minutes (Mayer, 2005).
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Designing instructional video between 5–10 minutes was in line with Sweller’s (1994)
cognitive load theory, and it was easier to memorize and analyze content in a video of this
length. Cognitive load is an effort employed in working memory. Therefore, when learners
receive new information, it processes in short-term memory or working memory, which has a
limited capacity (Miller, 1956; Sweller, 1994). Cognitive load is normally increased when the
teacher imposes an unnecessary demand or a long video on their students, and this makes the
aspect of processing information very complex. Such was the case if the teachers were
compelled to watch a long video. They would become tired and unable to process information.
Hence, all the video lessons in this study were only short length videos of 5–10 minutes as
recommended by Bergmann and Sams (2012). I used a video to elucidate some of the digital
tools that aided in the creation of video lessons. One of these tools was ShowMe®, which is a
screen-casting iPad application (www.ShowMe.com). The rationale for using this application
was that it provided multiple features that enhanced the creation and capturing of images. More
significantly, the App enabled the teachers to use images, draw, and write on the virtual
whiteboard and use them to build on their ideas while recording the audio for their lesson
explanations.
Furthermore, it provides an option the users can use to save the project and later share
with the audience. The ShowMe® application permits the recording of voice-over whiteboard,
and the user can consequently share them online. Additionally, it features hour-long cloud
storage which enables the user to import both documents and images. Furthermore, it promotes a
private posting, creation of course, and Google classroom integration.
The second day of the professional development workshop. On the second day, I
asked the teachers if they had watched the video and if they had indeed created the short video.
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After that, I replayed the video in the projector, and after that, the teachers practiced and created
video lessons by utilizing ShowMe application. At this stage, they experienced and practiced
with the ShowMe application before they could finally design a video between 5–10 minutes.
During the second day of professional development workshop, the teachers worked
collaboratively, and they engaged in the four stages of making the video which were (Bergmann
& Sams, 2012):
1) Planning the lesson
2) Recording the video
3) Editing the video
4) Publishing the video.
By the second day of professional development, three teachers designed the four videos
lesson, which they applied in their classrooms. In the video’s lessons, the teachers did not
mention or write their names and schools in order to maintain their confidentiality. I ultimately
evaluated how each video was designed based on the 12 principles of multimedia learning
(Mayer, 2005), and the checklist form would not be used to collect the data. (See Appendix H).
Inclusion and Exclusion Criteria of the Participants
The study included male elementary mathematics teachers, who had a minimum of a
bachelor’s degree in mathematics education and at least three years teaching within the Saudi
Arabian education system. The study did not include new mathematics teachers, teachers in
private schools, pre-service teachers, or inexperienced teachers in the subject of mathematics.
Recruiting Teacher Participants
I provided my contact information to the schools' district and contacted the administrators
in the Makkah schools district face-to-face to ask to recruit three fifth-grade male elementary
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mathematics teachers who were teaching in a public elementary school and would like to
volunteer to participate in the study. The Makkah schools’ district contacted their elementary
mathematics teachers, explained the purpose of the study, and asked for volunteers. From the
Makkah schools' district, I received a list of the four elementary mathematics teachers who had
volunteered to participate in the study. I then contacted the four teachers to ask if they would like
to participate in the study or if they had any questions. One of the mathematics teachers did not
qualify to participate in the study because he had just two years of experiences. The three
participants who agreed to voluntarily participate were male elementary mathematics teachers,
who had earned a bachelor’s degree in mathematics education, taught in public elementary
schools, and had more than three years’ experience teaching mathematics in Saudi Arabia.
Regarding the sampling method, I worked to obtain a sample of participants with
maximum variation from different elementary schools. As much as possible, the participants
were from different areas and different public boys’ elementary schools so that I could explore
different teacher experiences from different regions in Makkah City (Marshall, 1996).
The three elementary mathematics teachers were informed about their rights to
confidentiality before signing the consent form. The mathematics teachers were actively
involved in the study and implemented the flipped classroom model in their classroom for two
weeks. For confidentiality assurance, I used pseudonyms for the participants and the schools.
Before collecting data, I completed the request forms from the Ministry of Education to
obtain permission to conduct the study in Saudi Arabian schools (see Appendix I). In addition,
the Institutional Review Board application (IRB) was submitted after the defense of the proposal.
Before beginning the research, the consent forms were distributed to participating teachers to
inform them of the procedures and security for their information.
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Data Collection Methods
In this case study, during the four phases (See Figure 3), there were nine types of
qualitative data collected from the fifth-grade mathematics teachers. The sources of data
consisted of in-class observation and face-to-face, semi-structured pre-interviews before
implementation of the flipped classroom method; audio recordings of the two days of teacher
professional development workshops and teachers’ feedback following the flipped classroom
professional development workshop; in-class observations during the implementation of the
flipped classroom method; audio recordings of the classroom teaching during the application of
the flipped classroom method; recordings of all three elementary mathematics teachers’
participation in a focus group; the Teacher Flipped Classroom Procedure Checklist; and face-toface semi-structured post-interviews (See Figure 3).

Figure 3. The four phases of data collection.
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The data collected from the three elementary mathematics teachers were analyzed to
answer the research questions. All the data were kept safe and confidential on a passwordprotected laptop. Also, the data will be maintained for five years after the completion of the
study, as per IRB requirements. After that time, all digital files will be deleted.
Phase 1: Before the Flipped Classroom
In-class pre-observations. Before I observed the three mathematics teachers, I practiced
using the protocol by observing a mathematics teacher who did not participate in the study.
After that, before the implementation of the flipped classroom, I conducted one in-class
observation for each teacher (See Appendix A). I adapted and implemented the classroom culture
section of the Reformed Teaching Observational Protocol (RTOP) because it was useful for
making in-class observations about the quality of instruction (Piburn et al., 2000) (See Appendix
J and K). The main purpose of this in-class observation was to give me a picture of the classroom
environment and teachers' style of teaching before the implementation of the flipped classroom
method. Furthermore, it allowed me to observe how the students interacted with the teachers, and
with other students, before the implementation of the flipped classroom method.
The observation was divided into four main parts. The first part focused on pre-classroom
time, which had the teacher's code; the day and the date of the observation, along with the topic
of the lesson; and the number of the students. The second part focused on describing the
classroom setting. The third part focused on communicative interactions. The final part centered
on the relationship between the teacher and students.
Pre-interviews. According to Kvale and Brinkmann (2009, p. 3), “The qualitative
research interview attempts to understand the world from the subjects’ point of view, to unfold
the meaning of their experiences, to uncover their lived world, before scientific explanations.”
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Before conducting this study, I piloted the pre-interview questions in the pilot study (Alrouqi,
van Ingen, 2018). Thus, in this multiple case study, the type of pre-interview and-post-interview
was semi-structured interviews (Drever, 1995). The interviews consisted of open-ended
questions. I employed a conversational approach to provide flexibility with the questions and to
obtain in-depth data from the participants (Kvale & Brinkmann, 2009). All the interviews were
recorded and conducted face to face, in the Arabic language. Each interview took approximately
40 to 60 minutes.
The pre-interviews were conducted individually. The questions were divided into five
categories: opening questions, initial questions, transition questions, key questions, and ending
questions (see Appendix B). The pre-interview questions focused on the mathematics teachers’
experiences, belief about the educational technology tools, teaching methods, students’ attitudes,
and challenges of teaching mathematics. The answers to the pre-interview questions provided an
overview of the teacher’s experiences and the school environment, both of which addressed the
research questions.
Phase 2: Teachers Professional development Workshop
Audio recordings. I audio recorded the first and second day of the workshop. For this
purpose, I utilized an audio recorder and microphone to record our discussions and activities
during the professional development workshop. Audio recordings allowed me to note in-depth
details about the teachers’ participation, the teachers’ questions, and the level of engagement in
the professional development workshop (Morgan & Guevara, 2008).
The teachers’ feedback. At the end of the two-day professional development workshop,
the three elementary mathematics teachers provided their feedback about the workshop (see
Appendix C). They focused on the experience of the professional development and what they
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had learned. The teacher feedback form was adapted based upon the six domains from the
Kirkpatrick Model of Professional Development (Kirkpatrick, 1996).
Phase 3: During the Flipped Classroom Implementation
Observations. I conducted one in-class observation during the implementation of the
flipped classroom method for each teacher (see Appendix D). I adapted and implemented the
classroom culture section of the Reformed Teaching Observational Protocol (RTOP) to be used
as an observational tool useful in making in-class observations (Piburn et al., 2000) (see
Appendix J and K). The primary purpose of this in-class observation was to give me a complete
picture of the classroom environment and teachers' style of teaching during the implementation
of the flipped classroom method. Furthermore, it allowed me to observe how the students
interacted with the teachers, and with other students, during the application of the flipped
classroom method.
Audio recordings. During the implementation of the flipped classroom, each teacher
audio recorded at least three classroom discussions. For this purpose, I provided an audio
recorder and microphone for each teacher, and they recorded their conversations with students
and activities involving the solution of mathematics problems. Audio recordings allowed me to
note in-depth details about the students’ participation, the teachers’ questions, and the level of
student engagement in the classrooms (Morgan & Guevara, 2008).
Teachers' focus group. As a strategizing session, all three teachers participated in one
focus group interview. The essential purpose of this focus group was to identify, discuss, and
solve the challenges that had been faced by the three elementary mathematics teachers after the
first week of the implementation of the flipped classroom method. During the teacher focus
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group, the three teachers discussed their experiences after the first week of the implementation of
the flipped classroom method (see Appendix L).
The teacher procedure checklist. All three teachers used the flipped classroom
procedure checklist as they implemented the flipped classroom model (see Appendix M). It
served as a guide to ensure they systematically implement the strategy. The primary task of the
checklist was to increase the fidelity of implementation, and it helped the teachers apply the
flipped teaching method in the desired way. First, it illustrated the teacher’s profile such as the
teacher code or number, the topic of the lesson, and the date. Second, it also showed steps the
teachers took to prepare for the flipped classroom such as creating videos, using the WhatsApp
group, and introducing the flipped classroom method to the students. Further, it also showed the
content material the students would learn outside classrooms, such as following videos of math
lessons and in-class content including homework and videos the students had watched. Finally, it
also indicated the outcomes of formative assessments. I explained and wrote-up the Teacher
Procedure Checklist in the Arabic language into Microsoft Word documents before I analyzed
the data.
Phase 4: After the Flipped Classroom Implementation
Post-interviews. Before conducting this study, I piloted the post-interview questions in
the pilot study (Alrouqi, van Ingen, 2018). The post-interview questions were divided into five
categories: opening questions, initial questions, transition questions, essential questions, and
ending questions. The post-interview questions focused on the teachers’ experiences in the use of
the flipped classroom method; beliefs regarding the use of the technology; teachers’ perceptions;
students’ attitudes in the flipped classroom; and benefits and challenges of the flipped classroom.
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The answers to the post-interviews’ questions were used to address the research questions (see
Appendix E).
The Teachers’ Procedures When Implementing the Flipped Classroom
The teachers’ procedures were implemented in three phases, and the teachers used the
teacher's procedure checklist to make sure that they did not miss any step (see Appendix M).
This first phase was the preparation of the flipped classroom. The second phase was the out-ofclassroom content. The third phase was the in-classroom content.
Preparation of the flipped classroom. The first step was creating all the four videos for
the two weeks of lessons. During the implementation of the flipped classroom method, the
communication tools the schools, students, and parents employed was critical, especially at the
elementary school level (Bergmann & Sams, 2016). From a pilot study, I had determined that a
way to establish this kind of communication was to employ a WhatsApp group (Alrouqi, van
Ingen, 2018) in which teachers would add students and their parents to the contact list.
WhatsApp was used because it was the only tool freely and widely available for teachers to
communicate with students or their parents; it was one of the most common communication
applications in Saudi Arabia. Thus, data sharing could be done through this application with
ease. Videos were also shared through this application. In addition, WhatsApp groups could be
used to facilitate discussions and questions raised by the students if they did not understand or if
they had a question for teachers.
The second step, which was taken by the teachers, was to provide an explanation that
ensured all the students in the class understood the importance and idea of the flipped classroom
method. The teachers sent a link to a short and descriptive video from YouTube, designed in the
Arabic language, to students and their parents through the WhatsApp group. The primary
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purpose of these videos was to ensure that the flipped classroom model was explained to students
and their parents before the implementation of the flipped classroom method.
Out of the classroom. The teachers took the first step. Once all or most of the students
were added to the WhatsApp group, the teachers sent the video that explained the next math
lesson to the students, including one or two questions about the topic. The students watched the
video. Once the video was watched, each student, on paper, answered the questions regarding
this topic. After the students had completed watching the videos, they wrote their answers and
names on a sheet of paper so that teachers could determine which student had watched and
answered the questions. Also, one of the WhatsApp features enabled senders to see who saw and
read messages in the group.
In the classroom. The teachers collected the homework from the students. In addition,
the teachers asked the students if they had watched the video or if they had any questions about
the lesson. Then, the teachers did a formative assessment to make sure that they watched and
understood the concepts behind the video lessons (Boston, 2002), through questioning students
during class. The students participated by using the whiteboard individually or working in
groups. Based on the results of the formative assessment, the teachers could play the video
lesson or employ an in-class flip (Bergmann & Sams, 2016); re-teach the lesson (Kirvan, Rakes,
& Zamora, 2015); or implement the activities with formative assessment (Bergmann & Sams,
2012) (Figure 4).
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Figure 4. Flipped classroom model.
If some of the students did not watch the video lesson, the teachers could play the video
lesson for the students with a projector or plasma TV in the classroom. Students who had
watched the video were given activities regarding the topic when the teacher was showing the
video to students who did not watch it beforehand. The activities for students who had previously
viewed the video were about 5–10 minutes, the same length as the video. Afterward, the teachers
moved on to the activities phase, during which the teachers asked students to do activities that
they created or activities from the textbook. During the activities, the teachers conducted
formative assessments of all students (Boston, 2002). This was done through the individual
participation of each student, or it was done in groups where students answered several questions
on paper or a personal whiteboard.
Because flipped classrooms required instruction to be student-centered, I provided the
teachers with the support they needed to ask higher-order-thinking questions that engaged
students in learning. The mathematics education community refers to the ability of teachers to
participate in this type of questioning as to their ability to “pose purposeful questions” (National
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Council of Teachers of Mathematics, 2014, p. 3). It was imperative for mathematics teachers to
know different types of questions to encourage their students’ thinking and promote their ability
to make sense of the mathematical ideas and what they had learned. These goals could be
achieved by planning purposeful questions (Dupree & van Ingen, 2016).
In this dissertation, the three teachers used two sections of the Revised Standards for
Mathematics Practice Look-for Protocol, which was developed and designed by Bostic and
Matney (2016). This protocol helped the three mathematics teachers reflect on their behavior in
the classroom. The three mathematics teachers used the sections of the protocol that referred to
the standards for mathematical practice. These sections, numbers one and three, are "Make sense
of problems and persevere in solving them” and “Construct viable arguments and critique the
reasoning of others" (see Appendix J). Since the Arabic language is the medium of instruction
for the mathematics teachers, the protocol had been translated from the English language to the
Arabic language (see Appendix K). This protocol would not be used to collect the data; it was
used to help the three mathematics teachers reflect on their behavior and guide questions given to
the students during the implementation of the flipped classroom method. In essence, this protocol
helped teachers’ better implement the flipped model of instruction.
During flipped lessons, the teachers checked the progress of student learning, and if most
of the students did not understand the topic, they gave another video lesson, or re-taught the
lesson, until most of the students comprehended the topic. While the students were working on
their questions, the teachers helped the students who did not understand by implementing
different activities and by asking purposeful questions. The teachers ensured that there was a
more interactive and participative model in the classroom, as that was one of the goals to be
achieved using a flipped teaching method (Bergmann & Sams, 2012). The next step was to
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ensure that this is an on-going process, and a video was sent to the student's group where the
process was continued. The teachers and their students continued to employ the flipped
classroom method for two weeks.
Data Analysis
The main goal of this qualitative case study research is to explore a deeper understanding
of the perspectives and the experiences of three elementary mathematics teachers who
implemented a flipped classroom model in Saudi Arabia. In comparison to quantitative
researchers, qualitative researchers tend to play a central role in the research process (Creswell &
Creswell, 2017). As Lichtman (2012, p.21) stated, “The researcher is the primary instrument of
data collection and analysis.” Additionally, Bloomberg & Volpe, (2008, p.7-8) argued that
qualitative research is suited to “promoting a deep understanding of a social setting or activity as
viewed from the perspective of the research participants.”
Stake (2006) based his case studies approach to the constructive paradigm. Consequently,
the constructive paradigm marked my underlying philosophical intent and motivation for data
analysis in this dissertation. The constructivists learning theory underscores the philosophy that
learning comprises forming abstract concept in mind first, then using them to represent reality.
Constructivism approach, therefore, postulates that using interactive activities during learning
motivate and engage the learner more (Vygotsky, 1978). This argument is in line with the notion
that people learn better when they make discoveries on their own and when they can control their
learning pace (Piaget, 1968). Therefore, Crotty (1998) argued that constructionism suggests the
meaningful reality that is created through interactive involvement with our world. Eventually,
individuals create meaning of their world through their experiences with different events they
encounter throughout their lives.
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One of the widely used methods in qualitative data is thematic analysis. According to
Braun and Clarke (2006, p. 78), “thematic analysis should be a foundational method for
qualitative analysis.” Guest, MacQueen, and Namey (2011) explain the process of thematic
analysis:
Thematic analyses move beyond counting explicit words or phrases and focus on
identifying and describing both implicit and explicit ideas within the data, that is, themes.
Codes are then typically developed to represent the identified themes and applied or
linked to raw data as summary markers for later analysis. (p. 11)
Thematic analysis was used to analyze and compose the themes from the data. Thematic
analysis was appropriate for the data generated from in-depth interviews (Guest, MacQueen &
Namey, 2011). To maintain the integrity of language comprehension and reduce limitations
occurring from misinterpreting language use, all coding occurred in Arabic, the language of the
participants. This decision was in accordance with Van Nes, Abma, Jonsson, and Deeg’s (2010,
p. 315) statement: “We have shown that with interpretation of meaning being central in
qualitative research, language differences may affect the understanding and interpretation of
meanings in different phases on the way from participant to reader.” Therefore, the in-class
observations before and during the implementation of the flipped classroom method, pre-andpost interviews, audio recordings of the teachers’ professional development workshop and inclass teaching practices during the implementation of the flipped classroom method, the
teachers’ feedback, the focus group were transcribed verbatim into Microsoft Word documents
in Arabic. In addition, I explained and wrote-up the Teacher Procedure Checklist in the Arabic
language into Microsoft Word documents before I analyzed the data.
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In this multiple case study, first, I analyzed all the cases (cross-case analyze) to answer
the first research question. I asked the three participants to fill the section and questions without
including their names on the feedback form. Second, to answer the second, third, and four
question, I analyzed each case individually within-case analysis and cross-case analyze to
identify and understand the participants’ experiences from different elementary schools of
Makkah City. The data was electronically coded by using MAXQDA software, which allowed
me to code and write in Arabic and English language. MAXQDA software allows users to
identify, manage, color code, and modify documents from within the software (Oliveira,
Bitencourt, Teixeira & Santos, 2013).
Saldaña (2015, p.4) defined a code as “A code in qualitative inquiry is most often a word
or short phrase that symbolically assigns a summative, salient, essence-capturing, and evocative
attribute for a portion of language-based or visual data.” Strauss (1987, p. 27) explained the
importance of coding in qualitative analysis: “The excellence of the research rests in large part
on the excellence of the coding.” I used open coding to analyze all data. The data was coded to
explain meaning and make a critical link to the facts (Charmaz, 2001). The data were analyzed in
the process of the data represented in Figure 5 and 6 below.

Figure 5. The process of data analysis by the type of the data
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Figure 6. The process of data analysis by the Research Questions
In this multiple case study, there were specific steps and processes followed to the use of
thematic analysis. Braun and Clarke provided a guide consisting of six phases (2006). These
steps included:
Familiarizing yourself with your data. The first cycle coding started when I was
collecting the data (Saldaña, 2015). I carefully listened, observed, read, and learned from the
teachers about their teaching style, the environment in their classroom, their student numbers,
and the lessons they must teach every week, etc. During this process of collecting the data, I was
immersed in the data and became more familiar with it. In addition to that, I transcribed the data
to the Arabic language. Also, to become more familiar with the data, I read and reread that the
transcription more than three times. By undertaking this process, I became more familiar with
data until I felt that I was able to listen to the data and what they said to me.
Generating initial codes. In this second phase, I uploaded all the transcriptions into
MAXQDA. I read and reread through the transcripts three times. I chose MAXQDA software for
the analysis and coding of my data because it allowed me to code and write in Arabic and the
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English language. Also, it allows users to select the codes in different colors, build sub-codes,
and move the codes around comfortably.
In the first-round coding, I conducted a holistic line-by-line open coding. From 21
documents, I identified 419 codes. After that, in the second-round of coding, I conducted line-byline open coding from 21 documents with the lens of the research questions; the total number of
the codes from the second round was 427 codes. In the third round of coding, I also conducted
line-by-line open coding within 21 documents with the lens of the theoretical framework. The
result of the third round of coding was 124 codes. As a result of the first three rounds of coding, I
identified 970 open codes from 21 documents (See Figure 7).

Figure 7. The result of the first three rounds of coding.
Searching for themes. In this third phase, I searched for themes from the three different
type of coding including the open coding, open coding with the lens of the research questions,
and open coding with the lens of the theoretical framework. In the first type of coding I
generated 419 codes and developed into 35 categories (see Table below).
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Table 7
Categories Developed from the First-round Open Coding
Number

Categories

1

Students learning
during
Teachers perspectives

2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

Coded Number
segments
40
19
37

20

Teaching style during
FC
Teachers' view of PD
Student participation in
Class
Teaching style before
FC
Out of School during
the FC
Teaching Problems
Use of technology in
teaching
Teachers' suggestionsFC
Number of students

37

21

26
26

22
23

26

24

20

Out-of-school
communication
Problems during the
FC
Future research
Homework
Outside Classroom
during FC
Organizing students in
Class
Designed

Categories
Technology

Coded
segments
6

Professional
development workshop
Parents

6

5
5

25

Video designed
Diversity of ideas in
lesson designed
Steps and
implementation of FC
Advantages-FC

19
19

26
27

Students Acceptation
Internet access

4
4

18

28

Preparation

4

15

29

4

13

30

Teachers' impression
Before FC
Number of Classes

12

31

Teachers satisfaction

3

10
9
8

32
33
34

Suggestions for PD
Teaching experience
The scare of Math

3
3
2

8

35

Students performance
before FC

2

5

5
5

4

6

The second type of coding was open coding with the lens of the research questions. I
generated 427 codes and developed into five categories (see Table below).
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Table 8
Categories most Aligned with the Research Question
Number Categories

Coded segments Related Research Question

1

Perceptions

104

Main Question

2

Technology

58

First Research Question

3

Classwork

128

Second Research Question

4

Learning

109

Third Research Question

5

Professional Development

28

Fourth Research Question

The third type of coding was open coding with the lens of the theoretical framework. I
generated 124 codes and developed into five categories (see Table below).

Table 9
Priority Codes with the Lens of Theoretical Framework
Number

Theoretical Framework

Coded segments

1

Constructivism

41

2

The Zone of Proximal Development

30

3

TPACK

23

4

Reasoned Action

10

5

Kirkpatrick Model of PD

20
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Defining and naming themes. During this phase I identified and named the categories to
construct the themes from: transcriptions of all in-class observation and face-to-face semistructured pre-interviews prior to implementation of the flipped classroom method; audio
recordings of the two days of teachers professional development workshop and teachers’
feedback following the flipped classroom professional development workshop; in-class
observations during the implementation of the flipped classroom method, audio recordings of the
classroom teaching during the implementation of the flipped classroom method, the teachers
focused group, and the Teacher Flipped Classroom Procedure Checklist; and face-to-face semistructured post-interviews.
After the completion of the first cycle coding, I started the second cycle coding by
condensing the data in the first cycle into smaller segments, and I was engaged in looking for
relevant information and relationship between the codes among participants’ phrases to the
general idea of the possible categories and themes from the data (Saldaña, 2015). I gave each
document full and equal attention over the data set. I compared and combined each type of
coding that had a similar meaning to generate meaningful groups from the entire data set. I
reviewed the codes to make it more meaningful via the deletion of some codes, which did not
have enough data that could support the themes. In addition, I reorganized the codes and
candidate themes together to have a clear distinction between them. Finally, I created a “thematic
map” to present the relationship between the categories and five themes which were teaching
style, lesson’s time, students’ learning, out of the school, and homework (Braun & Clarke, 2006,
p. 21). The theme of teaching style emerged as I reviewed the many codes and categories related
to the teachers’ changes in teaching techniques before and during their flipped classroom
implementations. The theme of lesson time emerged as I pondered the many codes and
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categories related to how the flipped methodology influenced the time and timing of the
mathematics lessons. The theme of Students’ learning emerged as I reviewed the many codes
and categories related to the students’ participation before and during the implementations of the
flipped classroom. The theme of Out of the school emerged as I pondered the many codes and
categories related to the connections and the relationship out of the school between the teachers
and the students or their parents. Finally, the theme of Homework emerged as I reviewed the
many codes and categories related to the students’ homework. From the first and second cycle
coding a thematic map is shown in Figure 8 below.

Figure 8. The thematic map.
Producing the report. The last phase was creating the report. After I analyzed the data,
the themes were presented in the findings as cross-case analysis to answer the first research
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question. And a single case and cross-case analysis to answer the second, third, and fourth
research questions.
Single case analysis. A separate analysis of each case was essential in comprehending
each teacher’s experiences and perceptions of the shift in focus for classwork, students’
opportunities to learn mathematics, and the technology used.
Cross-case analysis. According to Stake (2006, p. 39), “researchers doing cross-case
analysis are emphasizing the common relationships across cases.” Therefore, the primary
objective of the cross-case analysis was to understand the experiences and perceptions of the
three elementary mathematics teachers toward the flipped classroom professional development
workshop. The primary objective of cross-case analysis was to understand how the three
elementary mathematics teachers experienced the shift in focus for classwork, students’
opportunities to learn mathematics, and the technology used.
Trustworthiness
The main goal of the validity was to check the accuracy of the research findings
(Creswell & Creswell, 2017). In attending to the validity of this case study, I made a case for the
trustworthiness of the results by collecting multiple different types of qualitative data, including
in-class observations and face-to-face semi-structured pre-interviews prior to implementation of
the flipped classroom method; teachers’ feedback following the flipped classroom professional
development workshop; in-class observations during the implementation of the flipped
classroom method; audio recordings of classroom teaching during implementation of the flipped
classroom method; and face-to-face semi-structured post-interviews (Creswell, 1994). In
addition, I utilized triangulation to increase the validity of this multiple case study. I collected
multiple perspectives from different elementary mathematics teachers and different qualitative
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sources or data to generate themes from the findings (Cho & Trent, 2006). Also, I collected
member checks or respondent validation from the participants (three elementary mathematics
teachers) in the form of their feedback after the professional development workshop (See
Appendix C) and the teacher procedure checklist (See Appendix M) to improve the rigor,
truthfulness, and validity of this multiple case study (Anfara, Brown, & Mangione, 2002).
According to Tracy (2010, p. 840) “good qualitative research is relevant, timely,
significant, interesting, or evocative,” which increased the confidence of the research.
Additionally, this study represented a significant contribution to the field of mathematics practice
in general and contributed to the body of knowledge that supports their future teaching methods
(Tracy, 2010).
Ethical Considerations
Participants in this study were given the freedom to participate voluntarily. Informed
consent was obtained before collecting data from the three elementary mathematics teachers. All
the communication and information I provided was in Arabic, the native language of all the
participants. This information, in Arabic, included explaining the purpose of the research,
explaining the procedures, confirming confidentiality of data from the participants, and outlining
the expected duration. Applicants were given an opportunity to take part in the study and
expressed their opinions of and experiences with a flipped classroom model. After the study was
described to the participants, they were given a week to decide whether they would like to
participate or not. Respondent names were kept confidential, and their opinions and suggestions
were recorded for accuracy. I built trust with the participants by informing them that I would not
judge or evaluate their practices. Wolgemuth et al. (2015), found that some of the participants in
qualitative interviews "appreciated the opportunity to speak to someone who refrained from
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judgment” (p. 361). Participation would not affect the teachers’ working relationships or their
performance roles, nor would it have any effect on their status at their workplaces. Importance
was placed on the perspectives, ideas, beliefs, and practices of the teachers. In interview
transcripts, I employed pseudonyms for teacher names, schools, etc. to maintain confidentiality.
Limitations
One of the limitations in this study is that there were only three mathematics teachers
who participate in this study and the context was this limited to the Saudi Arabian education
climate. Thus, the sample used for this study can be considered acceptable, as it appears to meet
the study objectives. Additionally, all three mathematics teachers were male because of gender
segregation among the schools in Saudi Arabia. One of the recommendations from the pilot
study (Alrouqi, van Ingen, 2018), my position as a male researcher; researching patriarchal
society imposed some research impediments and ethical issues because communication with the
opposite gender was difficult. Recommendations for further research will take these limitations
into consideration.
Summary
This chapter gave an overview of the method and design that was used to explore the
perceptions of Saudi mathematics teachers who utilized the flipped method in their classrooms. It
discussed the research questions, the proposed design through which the study was conducted,
the ethics surrounding the study, and the characteristics and criteria for participants. It
additionally included different ways that data was collected, and how validity and
trustworthiness were checked, along with a brief framework of the study design and the expected
limitations.
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Chapter Four: Findings
The contents of this chapter include an overview of the findings from different sources
and varying collection methods (Creswell, 1994). The sources of data are in-class observations,
face-to-face semi-structured pre-interviews prior to implementation of the flipped classroom
method, teachers’ feedback following the flipped classroom professional development workshop,
in-class observations during the implementation of the flipped classroom method, audio
recordings of classroom teaching during the implementation of the flipped classroom method,
the Teacher Flipped Classroom Procedure Checklist, and face-to-face semi-structured postinterviews (Drever, 1995; Heppner, 2004; Kvale & Brinkmann, 2009). This is done by exploring
the following questions, the main research question that drives this study is when given the
opportunity to teach through a flipped classroom model, what are the experiences and
perceptions of Saudi Arabian elementary mathematics teachers toward this method? To answer
this main question, I specifically inquired about the experiences and perceptions of teachers with
the following research questions:
1- What are the experiences and perceptions of the participants toward the flipped classroom
professional development workshop?
2- What do they see as affordances and constraints related to the shift in focus
for classwork?
3- In what way, if any, did the teachers perceive that the flipped classroom model affected
the extent to which they provided students with opportunities to learn mathematics?
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4- What do they see as affordances and constraints related to the increased use of
technology?
The Perceptions of the Participants toward the FC Professional Development
The professional development workshop was increasingly essential, especially for the
three elementary mathematics teachers, because it gave them first-hand experience with a flipped
classroom and how the method would work when they would be applying it in the classroom.
After contacting the three teachers, I informed them of their rights related to the research before
having them sign the consent form. To make the professional development process more
successful, I requested to reserve a room from the school district that the three teachers and I
would use during their professional development workshop. I had a belief that professional
development would be professional and unique in Saudi Arabia using the flipped classroom
approach. The school district in the Makkah region welcomed me and appreciated the project.
The room they provided us was on the second floor in a building belonging to the school district.
The rooms were well-constructed and adequately prepared to facilitate the professional
development workshop of the teachers. Each of the professional development rooms was
equipped with a projector, TV plasma, and five round tables meant for the teachers.
The first day of the professional development workshop. During the first day of the
professional development workshop, the three teachers sat at one of the round tables closest to
the trainer’s desk. I audio recorded all professional development sessions. To begin with, I
introduced myself and thanked the three elementary teachers for their willingness to participate
in the research. Then, I gave them an opportunity to introduce themselves because they were not
familiar with each other. As the audio recording documented, I let them know the reason I was
undertaking my study and informed them that it would contribute towards my degree program. I
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also informed them that I had previously worked in the Makkah district as an elementary
mathematics teacher for seven years before I finally proceeded for further education in the USA.
Additionally, I mentioned to them that I had become certified in the flipped classroom approach
by Jonathan Bergmann, through the two professional development workshops. I then shared my
PowerPoint with three teachers and used a projector to present a PowerPoint to them. I
conducted the first-day professional development for three hours beginning from 7.30 to 10.30 in
the morning. I utilized the lecture method, or teacher-centered approach, to open the professional
development session for the first day and the professional development was tactical and suitable
for the teachers and their style of teaching. I then presented the objectives for the workshop,
which were the definition of the flipped classroom, how the approach works, its comparison with
the traditional approach, the various types of flipped classroom methods, principles of digital
design and practice for some digital tools used to create videos.
Before explaining the flipped classroom entailed, as documented by the audio recording
of the professional development workshop, I enquired from the teachers if they had prior
knowledge of the flipped classroom. I ascertained that two teachers did not have previous
knowledge of the flipped classroom or how the strategy would work for them. Despite being
their first time, Mr. Ali (case C) was enthralled and, upon inquiry, I learned that he had some
knowledge of the strategy and had tried to research it online before the professional development
workshop. I present to them the Arabic translation of the definition by Bergmann and Sams
(2014) in the presentation slides. I also informed them how they approach flipped classroom
work and the differences between group and individual learning spaces, as well as how these
spaces shift during the application of the flipped classroom method. In addition, I shared the
translation of a reformed Teaching Observation protocol, which was designed by Bostic and
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Matney (2016) for Arabic teachers. As explained by Bostic and Matney (2016), the protocol
would help the three teachers in reflecting their behaviors and guide questions issued to the
learners during the application of the flipped classroom. I also proceeded to explain the types of
flipped classroom methods, among them being the traditional flipped classroom, in-class flip,
and mastery flips, as explained in chapter two (the literature review) of this dissertation
(Bergmann & Sams, 2016).
At the end of the first day of the professional development workshop, from the audio
recording of the professional development workshop, we created a WhatsApp group, and I let
them know that I would be using a WhatsApp group to send video lessons to them in subsequent
days. In the second day of the professional development workshop, I would apply the flipped
classroom, therefore, they were required to watch the videos I would send them, which I created
using the ShowMe application. I taught them how they would also use the ShowMe application
to create their own videos lessons.
Furthermore, from the audio recording of the professional development workshop, I
requested the three teachers to create WhatsApp group with their students in order to chare the
video lessons to their students when they apply the flipped classroom method. From the teachers’
questions at the end of the first day of the professional development workshop, from the audio
recording of the professional development workshop, Mr. Fahad (case A) inquired about creating
the WhatsApp group for students because he was concerned about the many messages he would
be receiving from both students and parents. Therefore, I, requested the school district to allow
the teachers to create the WhatsApp group through writing. From the audio recording of the first
day of the professional development workshop, one of the teachers was optimistic that the
procedures of the flipped classroom approach would be clear on the following day when we
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applied it in the second day of the professional development workshop. Also, another teacher
suggested that they should begin with in-class flip method, as it would help the students
understand the approach better. Using it, the students would understand the approach before their
parents and would be able to explain it to them. Another teacher also suggested we should have
an electronic library, which could help the teachers to share the videos.
The second day. During the second day of the professional development, I implemented
the flipped classroom with the teachers. I enquired if they had watched the video lesson I sent
them and they attested to having watched it before the workshop class on the second day. Using
the projector, as documented by the audio recording of the second day of the professional
development workshop, I then played the video which was an Arabic-language explanation of
the ShowMe application. After that, I gave them an opportunity to ask questions they had on the
contents of the video lesson. At that time, they were seated at the same table and I gave them my
iPad to create the four video lessons that they would employ in their classes. First, they wrote the
four topics that they would need in using the flipped classroom method for the next two weeks.
In the first and second weeks, the teacher would use two videos each week. Therefore, for every
lesson, the teachers wrote the four stages involved in making a video, which were lesson
planning, video recording, editing, and publishing the video. The four topics that the three
teachers would teach during the two weeks were factors, multiple numbers, common factors, and
even and odd numbers.
The factors’ lesson. In the planning stage, one of the teachers suggested that they should
begin with the introduction of the topic, but another teacher did not agree. Instead, he suggested
that beginning with an example would be much better for the students. The third teacher
suggested that beginning with a video containing the lesson objective would be more appealing.
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After a discussion, they agreed to begin with the objectives and a question as an example to
introduce the topic to the students. The question they would ask was “What are the factors of
number six?” The second example was “What are all the factors of number eight?” Towards the
end, the teachers wrote two questions to serve as homework for the students, which they had to
answer and submit the next day. The questions were “What are all the factors of number four?
Moreover, what are all the factors of number ten?”

Figure 9. Screenshot of the factors’ lesson video.
The second stage, making the video, included recording in a conversational style. The
teachers used the ShowMe application to record the videos. The first teacher also wrote the
lesson’s topic and an example, which included “What are all the factors of number six?” The
second teacher also joined in to make the video more conversational through asking questions
like “How can we have the factors of number six?” Furthermore, the third teacher did the
recording of the two-questions homework. The length of the first video was five minutes.
During the third stage, the teacher played the video to correct any errors and make
editions as necessary before publishing. They also discussed the video and were fond of the
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experience, especially that they would also publish it. The voice and discussion were clear and
systematic.
At the last stage, one of the teachers downloaded and shared the video in the three
teachers WhatsApp group. The three teachers would share the video with the students when they
applied the flipped classroom method after the professional development workshop.
The multiples' lesson. In the beginning of the second day of the professional
development workshop, the teacher mentioned that the students had taken the lesson before in
third grade. In the first stage, which involved planning, all the teachers decided to begin with an
example, which would serve as an introduction topic. They asked the following: What are the
multiples of five? The second one served as an example, “What are the multiples of four?” The
homework had two questions: “What are the multiples of three?” and “What are the multiples of
ten?”
The second stage was making videos in a conversational style. The teacher recorded a
second video through questions and answers. He wrote the topic and first question that included
What are the first multiples of 5. The other teacher asked how to find the first three multiples of
five. In response, the first teacher said that this can be done by adding five to five which will be
ten and five again, which would be fifteen. Thus, five, ten, and fifteen are all multiples of five,
and the list can continue in the same manner. Then, the second teacher wrote a second question,
which included, “What are the first three multiples of four?” Towards the end of the video
lesson, the third teacher first wrote and then recorded two questions for the homework. They
included “What are the first three multiples of three?” And “What are the first three multiples of
ten?” The length of the second video lesson after the recording was four minutes.
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Figure 10. Screenshot of the multiples' lesson video.
In the third stage, from the audio recording of the second day of the professional
development workshop, all three teachers played the video lesson together to ensure that it was
clear and free of errors before publishing it. The video appeared to be clear and free of errors.
One teacher downloaded and shared it in the three teachers’ WhatsApp group. This motivated
them to work on the third video as they had gathered enough experience from working on the
first and second video.
Common factors’ lesson. For the third video, also from the second day of the
professional development workshop, all the teachers planned the lesson together. They wrote a
question as an example. This was what the factors of six and four are. They then solved the
questions by exploring these factors. They wrote the factors of six as 1, 2, 3, and 6. The factors
of four were 1,2, and 4. The common factors between four and six were the common numbers
between them, which included 1 and 2. Therefore, the greatest common factor was 2. After
writing the first example, one of the teachers then wrote the following homework questions:
“What are the factors of eight and twelve?” and “What is the greatest common factor?”
90

In the second stage, the teachers did the recording together, making it conversational by
adding more interventions, questions, and discussion. Documented in the audio recording of the
second day of the professional development workshop, one of the teachers asked, “As two
multiplied by two is four, should we select number two twice or just once as a factor?” In
response, one teacher said we only select one number.

Figure 11. Screenshot of Common factors' lesson.
During the third stage, one teacher downloaded the video lesson that was six minutes in
length, shared it in the WhatsApp group, and made it available to all the teachers who would
apply the flipped classroom.
The even and odd numbers’ lesson. The teachers contemplated how they would
introduce the topic and concluded that they would build on the lesson based on the factor topic
previously taught. Therefore, from the audio recording of the second day of the professional
development workshop, they portioned the whiteboard into two sections. On the right, they
included the questions “What are the factors of three?” and “What are the factors of five?” On
the left side, they wrote, “What are the factors of four?” and “What are the factors of ten?” They
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then solved these questions and compared the answers. On the right, three and five had two
factors. The numbers with two factors were odd numbers. On the left side, both four and ten had
more than three factors. These were even numbers. For the homework, the students were asked
to find the even and odd numbers for 9, 11 and 15.

Figure 12. The even and odd numbers’ lesson video.
At the second stage, all the teachers recorded the video and wrote text that appeared in
the video using different colors. One of the teachers answered the first two questions while the
third teacher wrote the homework. They then played the video lesson in the last stage to ensure
clarity before publishing it. They were extremely satisfied with the quality of their own work,
and they expressed that it was now easier for them to create videos for the lesson using the
ShowMe application. In the final stage, one of the teachers downloaded the video, shared it with
the teachers, and ensured that it was fit for use during their application of the flipped classroom
method.
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Teachers' Perceptions of the FC Professional Development Workshop
At the conclusion of the professional development workshop, I solicited feedback from
the three participants. Therefore, I asked them to fill the section and questions without including
their names on the form. This information is included in the appendix (see Appendix C). To
create the teachers' feedback form, I utilized the following first three Kirkpatrick's model (1996).
The reaction. From teachers’ feedback on the Professional development workshop, the
three teachers were very positive about the overall workshop and professional development on
the application of the flipped classroom strategy. They all attested that the professional
development was very critical for their future teaching. Indeed, they strongly agreed that it
impacted them positively. They also affirmed that the trainer was experienced and excelled in the
use of the flipped classroom method.
The learning. Based on the learning, from teachers’ feedback on the Professional
development workshop, the three teachers expertly designed the lesson and subsequently applied
the flipped classroom approach effectively. The teachers confirmed to have derived numerous
benefits from this professional development program. It helped to expand their knowledge on it
particularly the suitability of its application in Saudi Arabia. Furthermore, the workshop relied
on technology; hence it was utterly helpful in the adoption of technological devices in the future.
During the workshop, a new approach to teaching was introduced and taught with anticipation
that it would make teaching easier. The teachers confirmed that they used the ShowMe
application collaboratively, which enabled them to share their thought and efforts.
The behavior. From teachers’ feedback on the Professional development workshop, the
three teachers confirmed that they were planning to use the information they learned at the
workshop in their future classrooms. They said that the ShowMe application was a very useful
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tool and will use it to design lessons for their future flipped classroom approaches. This was the
desired attitude and behavior. They affirmed that the approach entailed a useful strategy, as it can
shorten the time and effort required in teaching. They particularly liked it because it was a
contemporary style of teaching, which could be used as a ground for creativity. The teachers also
perceived the benefits for trainees, especially its integration with communication. The workshop
was educative and the teachers had the opportunity to experience technology first hand.
The Improvement of the Workshop
From teachers’ feedback on the professional development workshop, suggestions for
improving the professional development workshop given by the three teachers included the
provision of electronic devices during the professional development workshop. They also
suggested that increasing the number of days of the professional development workshop would
help the teachers interact with the content more effectively. They also recommended that future
workshops provide more tools to implement the new strategy. Additionally, the three
mathematics teachers could be provided with Arabic brochures and reference materials to guide
them throughout the professional development. I realized that the application of the flipped
classroom required planning different types of activities for the professional development
workshop. Also, I learned that professional development required adequate practice and setting
of the room before the workshop. I had additional interest in using technology as a teacher
professional development.
Single Case Analysis
In this single case analysis, I analyzed each case separately to understand their
experiences Individually.
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Case A - Mr. Fahad
Description of Mr. Fahad. Mr. Fahad was a male elementary mathematics teacher aged
30–35 years. He had been in the profession for 13 years, teaching fifth and sixth grade, and
handled 23 lessons a week. His professional qualifications included a bachelor’s degree in
mathematics in education from Umm Al-Qura University, Makkah, Saudi Arabia.
Mr. Fahad's satisfaction with teaching practice. From the pre-interview, Mr. Fahad
believes that math is a challenging subject that needs brains, intuition, and it requires significant
efforts to excel. During the pre-interview, I had asked him about his satisfaction about his
students’ achievement; he replied, “somewhat satisfactory and more ambitious.” From my
observation before the implementation of the flipped classroom, he was highly enthusiastic as
depicted in his high pitch projections in class. From the pre-interview, he believed that there
were some challenges he had to confront in the daily routine among the large classes he teaches.
Also, from the pre-interview, he mentioned that the lack of communication and collaboration
between the school and parents is another challenge, and some of the parents never involve
themselves in their children’s education.
Mr. Fahad’s classroom setting. In Mr. Fahad’s elementary school, from my
observation, there were 45 teachers and 973 students who were studying in 26 classrooms. The
average size of the classrooms was 37 students. Their school was established in 1991. In his
class, there were about 36 students, and it was about 52 square meters in size and had some
educational equipment accessible to both the teachers and students. For instance, from my
observation, it had a whiteboard, dry erase markers, chairs, and desks for the students, air
conditioner, fan, a projector, and a teacher’s desk. It was neatly arranged into six straight rows
with six desks in each row, which allowed the teacher to move quickly and reach every student.
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On the walls, there were decorations consisting of the Arabic alphabet and numbers. The
appliances, coupled with artificial and natural illumination from the bulbs and windows,
respectively, increased the visibility of the teacher, the whiteboard, and the students (See Figure
13).

Figure 13. Mr. Fahad’s classroom setting.
Affordances and Constraints Related to the Shift in Focus for Classwork
Teaching style before the flipped classroom. In his class, Mr. Fahad welcomed me and
gave me a seat at the rear of the classroom. From there, from my observation, I had a better view
of his teaching and the students as well. My presence disturbed a few of the students at the
beginning of the lesson, and they were looking at me, after Mr. Fahad introduced me, they
became comfortable with my presence. From my observation, Mr. Fahad started the class by
sharing a joke. He then welcomed any student with a joke to share. Three of the students
volunteered to share their joke with the students. The jokes helped to further calm everyone,
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thereby creating an environment in which the students could learn. As he taught, I observed that
he was using the traditional teaching method; therefore, he was the only source of knowledge in
his class. To affirm this, only four out of 36 students were active and participated in the class.
The rest just looked down at their books or stared at the teacher, while I overheard a few at the
back, close to my seat, engage in personal conversations unrelated to the class topics. From my
observation, 90% of the lesson time, Mr. Fahad explained all the concepts by himself and talked
for the better part of the lesson leaving his students silent. However, he motivated his students in
terms of grades; however, despite offering them a chance to contribute, most of them remained
passive. He promised to give ten points to students who could answer his questions. Despite this
opportunity, from my observation, about 80% of the students remained passive and silent when
questions were asked. Those who attempted to answer often gave incorrect answers. This
indicated that the majority of the student did not comprehend the lesson or were confused and
unsure of their responses. Therefore, I would say that the contribution was about 30% of the
students because only a few gave solutions to his questions, and the few ones that volunteered
gave shallow answers in the form of just yes or no answers. They also asked this form of closedended questions.
Only about 5% of the students in the classroom participated. His method of teaching was
in the form of questions and answers, and its limited students from further explanations of their
solutions. From my observation, Mr. Fahad gave three homework workout exercises at the end
of his lesson from their textbook. From the pre-interview with Mr. Fahad, he informed me that
using any teaching method depended on the teacher’s understanding and prior information the
students had. He had used different teaching methods in the past, such as the one he referred to
as ‘series.’ In this approach, he divided the topic or the lesson into a series of questions, and each
97

object contained questions the students would be handling. Despite his method having resonated
well with the students, as indicated in their improved performance, the majority of the parents
complained they did not understand this learning activity. His students used to like the ‘series’
strategy. However, the parents at home did not understand how the ‘series’ strategy was working
or used; therefore, the few involved parents objected to it. They did not want their children to be
taught using this unfamiliar strategy. Therefore, he had to quit using it altogether.
Teaching style during the flipped classroom. From my observation, I observed that his
classroom setting did not change when implementing the flipped method. From Mr. Fahad’s
flipped classroom procedure checklist (on his first day of the implementation of the flipped
classroom method in the first week), 25 out of 36 students had watched the video and 24
completed the homework.
Table 10
Mr. Fahad’s Flipped Classroom Procedure Checklist

Day one
Day two

Week One
Watched video
Completed
(out-of-36)
homework
(out-of-36)
25
24
28
26

Week Two
Watched video
Completed
(out-of-36)
homework
(out-of-36)
34
32
34
34

In addition, on the second day of the implementation of the flipped classroom method, 28
out of 36 students had watched the video and 26 had watched completed the homework. On the
first day of the second week of the implementation of the flipped classroom method, 34 out of 36
students had watched the video. Thirty-two of them completed the homework. On the second day
of the second week of implementing the flipped classroom method, 34 out of 36 students had
watched the video. Thirty-four of them had completed the homework. From my observation
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during the implementation of the flipped classroom in the first week, at the beginning of the
class, he asked the students if they had watched the video. Eleven students had not watched it at
their home. After that, from the audio recording, he asked if the students who had watched the
video had any questions before he played it in class. His students did not have any questions.
After that, the teacher played the video lesson for five minutes using the classroom’s projector.
From my observation, he then wrote three questions on the whiteboard; about 25% of his
students showed an intention to answer them by raising their hands. From the audio recording, he
picked three students to answer the questions. For most of the lesson’s time, the teacher
facilitated learning. From my observation, Mr. Fahad required his students to present their
thoughts and discuss answers with their peers. Finally, he also picked three questions from the
textbook, and there were even more students, about 60% of the class, who volunteered to answer
it. From my observation, the learning environment was very much improved this time because
the students appeared motivated. For instance, from the teacher’s focus group, Mr. Fahad
indicated that one of his students had informed him that they could handle multiples of any
number through addition or multiplication.
Providing Students with Opportunities to Learn Mathematics
Students’ learning mathematics before the flipped classroom.
In the classroom. From my observation, before implementing the flipped approach, I
observed that the lesson was teacher-centered. Mr. Fahad used about 30 out of 45 minutes of
teaching and focused on a few students who seemed to be active. Mr. Fahad mentioned that
individual differences affected learning in a large classroom because he could not know every
one of them individually. In the pre-interview, Mr. Fahad stated that:
There are many problems that I faced with teaching mathematics. Mathematics is a
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subject that needs the effort to deliver it, and students sometimes have a fear of
mathematics, once you facilitate this subject, the students will respond to you, and accept
the mathematics. The problems arose because his class was so extremely large. Hence; it
was challenging for him to resolve issues related to these differences.
From my observation, I also noted that he was questioning the students from the textbook
for the last ten minutes which was not enough time to practice and learn mathematics in the class
for all the students.
Out of the classroom. From the pre-interview, Mr. Fahad indicated some of the students
did their homework at home correctly, but they did not participate in the classroom before. As
Mr. Fahad mentioned in the pre-interview that “Communication with students or parents out of
school was limited as there lacked an official tool for doing so.” In the pre-interview, he also
stated that:
I had tried to communicate with them before, very few parents who respond to me when I
asked them to communicate, in the past, we create the email to communicate and through the
email can communicate with parents, but unfortunately a large group of the parents did not
respond.
In addition, some parents were assisting their kids in answering questions in the book. As
Mr. Fahad noted, in the pre-interview, the handwriting from some of his students’ books
indicated that they did not do the assignment on their own. Instead, someone at home answered
the questions for them.
Mr. Fahad, in the pre-interview, hesitated when I asked him to create a WhatsApp group
with his students. His reason for not using WhatsApp was that the teacher will receive many
messages every day which is very difficult for him to respond to it. From the pre-interview, Mr.
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Fahad stated that “if everyone asks you about his son, you will have 120 messages a day that you
have to answer daily.” He, therefore, disliked the idea of creating a WhatsApp group. However,
after we discussed, as part of my dissertation, he created the WhatsApp group with his students.
Students’ learning mathematics during the flipped classroom.
In the classroom. From the post-interview, Mr. Fahad attested that his students had prior
information, unlike in the past, after having watched the videos at home. From my observation,
the students individually solved the questions, and they helped each other in groups later. Mr.
Fahad stated, from the post-interview, “Now students have enthusiasm, ask for information,
show information, and know how to verify it. In the future, students know how to learn, solve it
and become a party to getting information rather than waiting for the teacher.” From my
observation and the audio recordings, during the implementation of the flipped classroom, I
noted that Mr. Fahad was now a facilitator. His students now used specific questions related to
the topic. Mr. Fahad mentioned from the post-interview that
Now most of the time in the classroom has been for a follow-up, completion of the
previous work and explaining. It is difficult to explain and evaluate students at the same
time. Now you are looking for the upper limit. The students have background information
about the lesson. They now know the points they will focus on and the things they need
to present so that you can raise students' information collection. Individual differences
can now be overcome in a significant amount of time among students.
From the teacher’s focus group, Mr. Fahad mentioned that watching the videos helped
the students answer textbook questions before class, as they had understood the central concept.
It also created more time during the lesson, which Mr. Fahad used to ask higher-level thinking
questions from their book. From the post-interview, Mr. Fahad believed that asking higher-level
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thinking questions gave the students an upper limit of learning. From my observation, I observed
that 90% of the lesson’s time was practicing what they had learned from the videos.
Out of the classroom. Mr. Fahad indicated that his relationship with the students and
parent become positive, in the post-interview, he stated that “parents can watch the video with
their children and know what they learn in class.” From the teacher’s focus group, Mr. Fahad
mentioned that the students could also inquire for more information from him through
WhatsApp. Also, Mr. Fahad mentioned that the WhatsApp gallery also acted as a library where
they could repeatedly watch the videos. From the post-interview, Mr. Fahad mentioned, “The
students now come to the classroom with at least basic information about their topic.” Some of
them solved the homework after watching the video thereby having time to prepare for the next
class. Using the flipped classroom method, from the post-interview, Mr. Fahad believed that his
student would have a differing view of learning and would create their strategies of
understanding the class before lesson time. In addition, from the post-interview, Mr. Fahad
mentioned that this method increased his student’s revisit of textbooks at home.
Affordances and constraints related to the increased use of technology
Before the flipped classroom method. Before the flipped classroom, from the preinterview, Mr. Fahad’s interaction with technology began when he joined the undergraduate
degree program in teacher education. He mentioned that in the pre-interview, the university
prepared him to use technology to deliver information, especially through the use of slideshows.
In the field, from the pre-interview and my observation, he started designing his lessons using
PowerPoint as a way of addressing the needs of his learners. As he mentioned, in the preinterview, he obtained most of his information from the internet and textbooks. In addition, from
the pre-interview, he had been using some geometric and multiplication programs from his
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laptop. My initial observation was that Mr. Fahad was mainly using technological tools, a laptop
and projector, to present his slides to his students. He had designed about 95% of his lessons, as
he mentioned during the pre-interview.
During the flipped classroom method. In the post-interview, Mr. Fahad indicated that
he believed teachers ought to be abreast with teacher developments. Mr. Fahad stated in the postinterview, “Technology has become a necessity in this century, especially in education.” From
the pre-interview and my observation before the implementation of the flipped classroom, Mr.
Fahad was using PowerPoint in his class when he was teaching his students.
From my observation, he was familiar with technology long before the introduction of the
flipped classroom method. From the pre-interview, Mr. Fahad’s view was that technology could
produce an adverse effect when the fundamental goal of its use is not taken into consideration. In
other words, his opinion was that technology could have an adverse effect when the primary
purpose of its use was disregarded. From the teacher’s focus group, He stated that “We as a
teacher should be cautious with YouTube because not all the videos in the YouTube are
appropriate for the kids.” Also, from the pre-interview, he stated that
Students love some clips and videos which are anyway attractive to them, but when the
goal of delivering information is not met as enshrined in the purpose of using the videos and
clips, then the purpose of technology also fails.
However, in the post-interview, he indicated that “technology is now a necessity in
teaching because it reduces time constraints and enhances information delivery.” As students are
in an epoch of technology, the teacher should help them advance in technology as well. From the
post-interview, Mr. Fahad mentioned that “now the teacher does not need to use a relatively
large amount of the time in the classroom to explain to the students now they have the
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information by watching the video.”
Case A Summary
The case was about Fahad, an elementary mathematics teacher professionally trained at
Umm Al-Qura University, Makkah, Saudi Arabia. His views on teaching before and after
application of the flipped classroom were different. Before employing this approach, he alone
did the talking for the better part of the lesson. Only a few students were willing to participate,
and many of them, for instance, were talking with each other or looking down at their books. In
his 'yes' and 'no' questions method, the students gave shallow answers. Some of the students tried
to answer the questions without any confidence or explanation. However, during the application
of the flipped classroom method, student participation increased. The interaction increased, and
they answered most of the questions from the textbook. His relationship with the parents also
improved, as they could understand what he was doing with their children in his class.
Case B - Mr. Mohammed
Description of Mr. Mohammed. From my observation, Mr. Mohammed was a male
elementary mathematics teacher aged 40–45 years. From the pre-interview, his professional
qualifications include a bachelor’s degree in mathematics education from Umm Al-Qura
University, Makkah, Saudi Arabia.
Mr. Mohammed’s satisfaction with teaching practice. From the pre-interview, Mr.
Mohammed has been a teacher for 23 years and taught in both the new and previous mathematics
curriculum. The previous curriculum designed by the ministry of education in Saudi Arabia was
teacher-centered; hence, it could be described as the traditional approach to teaching. This is
because it lacked critical thinking skills and high-level thinking questions. In 2011, the Ministry
of Education developed their mathematics textbook. As indicated before in a statement of
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purpose, the new curriculum reflects a partially translated McGraw-Hill mathematics textbook
that has been used in the United States (Obeikan, 2012). This textbook supports a studentcentered approach to learning. It also focuses on critical thinking skills and connection to the
students’ life experiences. From the pre-interview, Mr. Mohammed had 23 lessons a week and
had experience teaching first through sixth grades. At the time of this research, he was teaching
second grade (one class) and fifth grade (four classes). Besides teaching, he had been a principal
for two years. Based on his experience, as he stated in the pre-interview, “I am always looking
for the best, and I am trying to develop myself for the best always through professional
development programs and learning the modern strategies, and also can benefit from the
experiences of colleagues.” He believed his students could perform better because they have the
ability. As he stated in the pre-interview, “they performed poorly.” However, communication
from the parents was lacking. Furthermore, he believed that the communication with a better tool
could help the students more.
Mr. Mohammed’s classroom setting. From my observation, Mr. Mohammed’s
elementary school, which was established in 1991, had 1002 elementary students, 44 teachers,
and 28 classrooms. The average number of students in each classroom in his school was
approximately 36 students. In Mr. Mohammed’s classroom, from my observation, decorated
with the students’ work, had about 35 students. From my observation, the desks were arranged in
groups of six students facing each other. In his classroom, there were two such rows comprising
three desks in a row, and one of the groups has five students. The class size was 52 square meters
in size and had some tools and appliances accessible to both the teachers and students. For
instance, from my observation, it had a whiteboard; dry erase markers, chairs, and desks for the
students, air conditioner, fan, a projector, and a teacher’s desk. There were windows and bulbs to
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provide lighting.

Figure 14. Mr. Mohammed’s classroom setting.
Affordances and Constraints Related to the Shift in Focus for Classwork
Teaching style before the flipped classroom. From my observation, before Mr.
Mohammed started his lesson, I sat at the back where I could have a view of the teacher,
whiteboard, and the students. The teacher welcomed the students to participate in the class. In
addition, from my observation, both the teacher and students respected each other as signified by
how the students politely corrected each other’s answers. Mr. Mohammed, from the preinterview, stated that he was applying a “cooperative learning strategy.” When I asked him what
the cooperative learning strategy was, from the pre-interview, Mr. Mohammed replied, “the
students work as groups.” However, from my observation, he used 90% of the lesson time to
lecture to the students. I also noticed that with his approach, only one or two students from each
group participated in class. The few who contributed just gave chorus answers, while the rest
were passive. Instead of engaging, from my observation some of them were staring at the
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teacher. From my observation, I noted that only five students participated in a class of 35
students. When he asked questions, only direct answers such as yes and no answers without
elaboration, there were no multiple answers given. For example, from my observation, the
students just gave the answers without any additional explanations, and some of the responses
were incorrect. Mr. Mohammed was teaching most of the lesson time. Indeed, he used about
90% of the lesson time to talk without illustrations. In the last ten minutes, from my observation,
Mr. Mohammed asked his students to solve a few problems from the textbook. At the beginning
of his lesson, from my observation, I noticed he depended on individual participation but turned
to the joint involvement or as groups. The number of participants increased about 20% in the last
ten minutes because he gave them the chance to participate after he finished teaching. During
this time, he mainly facilitated learning. At least three students from each group participated in
the last ten minutes. From my observation, during the last ten minutes there was higher
involvement as the students had the opportunity to participate.
Teaching style during the flipped classroom. Mr. Mohammed, during my observation,
used a laptop and projector to implement the flipped classroom. I noted that his students seated
in five groups of six students and one group of five students. There was a total of 35 students in
Mr. Mohammed’s classroom.
From Mr. Mohammed’s Flipped Classroom Procedure Checklist, on his first day of the
implementation of the flipped classroom method in the first week, 25 of the 35 students had
watched the video and 14 had completed the homework. On the second day of the
implementation of the flipped classroom method in the first week, 29 out of 35 students had
watched the video, and 26 had completed the homework. On the first day of the implementation
of the flipped classroom method in the second week, 33 out of 35 students had watched the
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video, and 30 students had completed the homework. On the second day of the implementation
of the flipped classroom method in the second week, 35 out of 35 students had watched the video
and 30 students had completed the homework (see Table below).
Table 11
Mr. Mohammed’s Flipped Classroom Procedure Checklist

Day one
Day two

Week One
Watched video
Completed
(out-of-35)
homework
(out-of-35)
25
14
29
26

Week Two
Watched video
Completed
(out-of-35)
homework
(out-of-35)
33
30
35
30

From my observation during the implementation of the flipped classroom method on the
first day of the first week of the application of the flipped classroom method, From the audio
recordings, Mr. Mohammed welcomed his students, and he asked if they had questions before he
played the video. Having no problems to address, and having ascertained from his protocol list
that only ten students had not watched the video, he played the video with the projector just one
time for five minutes. After that, he wrote the problems from the textbook on the whiteboard and
asked the students to solve them. I observed that the students answered them individually from
each group, but the interaction and participation; more than four students in each group
participated. After that, from my observation, Mr. Mohammed integrated cooperative learning
teaching method with the flipped classroom strategy. From my observation, the students in the
classroom were working as groups; he wrote another question on the whiteboard and asked the
students to continue working in groups. From the audio recordings and from my observation, the
amount of teacher-student discussions and student-student discussions increased. The students
cooperatively worked in solving questions within and across groups. I observed more and more
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student were working cooperatively. During the implementation of the flipped classroom, from
my observation, he utilized 35 minutes to supervise through answering their questions and
explaining to his students as they solved the exercises between them and among the groups. This
was how he worked in the entire lesson. By the end of the lesson time, from my observation, the
students were able to solve all the 17 exercises in their textbook, including the high-level
thinking questions.
Providing Students with Opportunities to Learn Mathematics
Students’ learning mathematics before the flipped classroom
In the classroom. I had noted that from my observation before the implementation of the
flipped classroom, even where Mr. Mohammed used “cooperative learning” method as he
mentioned from the pre-interview, 90% of time was used in teaching and explaining, and 80% of
the students did not solve or practice the mathematics problems. Mr. Mohammed affirmed that
he had previously used traditional methods. During the interview, he said, “the cooperative
learning strategy helped the students to work and solve question together and enabled them to
learn from each other.” I observed that the students could now work together and learn from each
other only in the last ten minutes of the lesson. As indicated in pre-interviews, he believed that
his learners improved in comparison to when he was using cooperative learning within the
frameworks of traditional teaching.
Nevertheless, from my observation, the majority of the students were passive, as the
lesson was teacher-centered. Mr. Mohammed also stated in the pre-interview that “the students
were average performers but had more capabilities unexplored.” From the pre-interview, Mr.
Mohammed needed the parents to contribute more involvement to help students understand it
better. Before flipped classroom, from my observation, Mr. Mohammed not only used 35 out of
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45 minutes to teach, but also focused on few students, as the rest were passive without
participation. In addition, approximately 70% of the textbook exercise could not be finished in
the class with his students, which means that about 80% of the students could not apply what
they had learned in the class. From the pre-interview, Mr. Mohammed was optimistic about
increasing the questions and exercises in class, but since he had a large classroom, he had more
topics to cover every week, and he gave the students some questions only when he had time, as
he mentioned in the pre-interview.
Out of the classroom. During the pre-interview, I asked Mr. Mohammed if he
communicated with parents out of school, and he replied that “there were no responses from
parents unless the students complained of a problem." Instead, he informed me of the “IEN
Platform” (https://ien.edu.sa), which had just been established by the Ministry of Education in
Saudi Arabia to facilitate parent-teacher-student communication out of school. He, however, said
in the pre-interview that he had created his account, and that he would use it in the future and
send homework with it. Moreover, from the pre-interview, he mentioned that he had an issue
with homework. His students had correctly answered the homework problems, but they could not
solve the questions in the classroom. In the pre-interview, he stated that “Some of the parents
were doing the homework for their children,” which he detested. He also suspected they might
be copying answers from websites or YouTube.
Students’ learning mathematics during the flipped classroom.
In the classroom. From my observation, I observed that during the implementation of the
flipped classroom, the students did not change their sitting arrangement. Mr. Mohammed wrote a
question on the whiteboard after playing the video for five minutes, and from my observation
and from the audio recordings, there were several students (three students raised their hand from
110

each group) that were willing to answer these questions. From my observation, he picked a few
to solve it on the whiteboard and required the rest to work in groups. From my observation, some
students who had watched the video at home were helping and discussing with those who had
not. During implementation, from the audio recordings, 95% of the lesson time was used to solve
the questions from the textbook and out of the textbook because the teacher had more time. From
my observation, Mr. Mohammed became a facilitator and engaged the students in an effective
manner. For instance, Mr. Mohammed was walking and moving from one group to the other to
check the students’ answers. From the audio recordings, the students were busy, and they were
discussing the answers with each other thereby creating a learning environment. At the end of the
lesson time, from my observation, Mr. Mohammed wrote a question on the whiteboard and
required participation from those students who had not watched the video at their home or before
the class. However, from my observation, one of the students volunteered and solved it correctly.
Almost 85% of the students volunteered. From the audio recordings, about ten minutes was
dedicated to explaining concepts and most of the time was spent solving and practicing the
questions from the students.
Out of the classroom. Mr. Mohammed mentioned the following in the post-interview: “I
noted an excellent advantage for students learning outside the classroom. It gave them a desire to
participate in classroom activities.” From the teacher’s focus group, Mr. Mohammed indicated
that “Now the students can ask the teacher if there is any question about the lesson that built a
positive relationship between the teacher and the students.” Mr. Mohammed believed that
watching videos outside class improved the students’ confidence, as they could fearlessly
participate in class. From the post-interview, Mr. Mohammed stated, “In the past, the students
were waiting for the teacher to explain the lesson to them. Now they understand the lesson
111

before they come to school.” In the post-interview, Mr. Mohammed mentation that the students
and their parents can always re-watch the lesson specially when the students absent.
Affordances and Constraints Related to the Increased use of Technology
Before the flipped classroom method. From my observation, Mr. Mohammed had a
laptop, which suggested he had at least some familiarity with technology. From the preinterview, he mentioned that every classroom has projector and his school provided PCs for
every classroom in first through third grades. In addition, the school offered a laptop for every
classroom in fourth grade through sixth grade that was accessible from the learning resource
center in the school. From my observation before the implementation of the flipped classroom
method, I noted that Mr. Mohammed did not utilize the technology widely in his classroom.
During my observation, he did not utilize the projector and the laptop before the implementation
of the flipped classroom method. During the pre-interview, I asked Mr. Mohammed about the
percentage of time he had used technology during his teaching experiences. He attested to having
used technology in about 70% of classes he taught in the last 23 years. From the pre-interview,
he mentioned that when he started teaching in 1996, he was the only one using a personal
projector. The parents liked his idea very much and wanted him to teach their children at that
time. Therefore, in the pre-interview Mr. Mohammed stated that
The benefits of using technology in the classroom with certainty are present, but the
ratios vary, varying from lesson to lesson. Some lessons use technology limits you to
delivering information to students, but the benefits exist, but ratios can vary based on the
type of the lesson and the number of students in the classroom.
Mr. Mohammed believed technology could save time when the class is large, but, from
my observation before the implementation of the flipped classroom, he did not utilize it.
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During the flipped classroom method. From my observation during the implementation
of the flipped classroom, the flipped classroom approach enabled the Mr. Mohammed to
communicate effectively within the lesson compared to previous classes. From the pre-interview,
Mr. Mohammed believed that cooperative learning method required little time and effort and the
students could efficiently apply the content learned to solve problems based on higher-order
thinking skills. During the teachers' focus group, after the first week of the implementation of the
flipped classroom method, Mr. Mohammed stated that
Some of the parents and teachers believe that the flipped classroom method is easier to
teach the students, but when I applied this method I worked more than before, especially
in the classroom when you follow up with the students and help them to correct their
answers in the classroom.
From the audio recordings during the flipped classroom method, the flipped classroom
method motivated more students to participate, as demonstrated in the completion of homework
at home and exercises in class. From the post-interview, Mr. Mohammed believed that the “IEN
Platform” (https://ien.edu.sa), could be a tool to facilitate parent-teacher-student communication
out of school.
From my observation during the implementation of the flipped classroom, the number of
the students who participated in Mr. Mohammed’s classroom increased to about 85% of the
students. In addition, from the audio recordings, the students changed from being passive
listeners in the classroom to active learners of new concepts in and out of classes.
Case B Summary
This case study focused on Mr. Mohammed, a male elementary mathematics teacher aged
40–45 years. Despite having a solid technological background, he partially employed a
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cooperative learning strategy before the implementation of the flipped classroom. However, he
used most of the lesson’s time to engage in teacher-driven direct instruction with the students.
Before the application of the flipped classroom, his class was passive. From the pre-interview, he
mentioned that he was using the cooperative learning strategy, but from my observation, he was
using the traditional teaching method because I noted he was the only source of the knowledge in
the classroom and about 90% of the students were only passively listening to him and not
actively participating. Students only engaged in a little interaction during the last ten munities of
the lesson time. Mr. Mohammed also concentrated on a few of the students. However, after
implementation, the amount of interaction increased. His students were confident in answering
the questions from the textbook, and during the class activities, they contributed to learning. The
teacher became a facilitator, unlike in the past when he was the major source of knowledge for
the students. Having used traditional and cooperative learning, Mr. Mohammed affirmed that his
greatest achievement was in the flipped classroom.
Case C - Mr. Ali
Description of Mr. Ali. From my observation, Mr. Ali was a middle-aged teacher
between 35 and 40 years old. His professional qualifications included a bachelor’s degree in
mathematics in education from Umm Al-Qura University, Makkah, Saudi Arabia. From the preinterview, Mr. Ali had 15 years of experience teaching elementary mathematics, both in the
previous and in new mathematics curriculum introduced by the Ministry of Education. He had
taught in grade one through six, with each week having a total of 20 lessons.
Mr. Ali’s satisfaction with teaching practice. From the pre-interview, Mr. Ali was a
committed teacher who had great faith in his students. However, despite wanting to help them,
he did not know where he could start. He mentioned in the pre-interview that he had previously
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tried various strategies including cooperative learning and brainstorming, but they were not very
useful. He said during the pre-interview, “The students are very successful and excellent, but
when they go to the next grade they forget all the basics skills they learned last year and the
teacher had to go back and teach them again.” In the pre-interview, he blamed the law of
formative assessment, which the Ministry of Education required all the elementary teachers to
apply. In addition, under the new curriculum, the teachers cannot conduct tests and quizzes. The
Ministry of Education, therefore, directs that elementary teachers apply "formative assessment”
to assess the skills of the students. From the pre-interview, Mr. Ali mentioned that he was
teaching five different fifth-grade classes; each class had a minimum of 25 students. As Mr. Ali
mentioned in the pre-interview, it was tough to assess every student in each skill, and some
lessons had more than four skills that the students had to master. Hence, from the pre-interview,
as Mr. Ali stated, “it becomes difficult for teachers with large class size.” He mentioned in the
pre-interview that all teachers are required to employ formative assessment which the elementary
teachers have to assess each student after every lesson. However, the number of skills to assess
in every lesson in comparison to the number of students in a class makes it difficult. Moreover,
from the pre-interview, he mentioned that the elementary mathematics teachers are supposed to
teach at least three new topics each week.
Mr. Ali also believed that his sons at school will not learn as he expects with the
formative assessments system and the large class sizes. Therefore, from the pre-interview, he
mentioned that, he always teaches his sons mathematics at home after school to supplement their
learning. When I asked him about satisfaction with teaching during the pre-interview, he stated
that
It is tough when you speak about yourself, but I search a lot, and I am learning new
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strategies. but when I apply a new method with the students such as cooperative learning
and brainstorming and I do not see it useful in the students’ achievement, I feel
frustrated.
Mr. Ali’s classroom setting. From my observation, Mr. Ali’s elementary school was
established in 1990. Nowadays, the number of teachers is 27 and the number of students almost
470, and in school, there are 18 classrooms. From the pre-interview, Mr. Ali mentioned that he
had 25 students in his class and had a total of five such classes in different fifth grades. From my
observation before the implementation of the flipped classroom method, the students in his class
were seated in five rows, with each row having five students. The class was 52 square meters in
size and had some educational equipment accessible to both the teachers and students. For
instance, from my observation, the classroom had a whiteboard, dry erase markers, chairs, desks
for the students, an air conditioner, fan, a projector, and a teacher’s desk. In addition, there were
windows and light fixtures to provide lighting.

Figure 15. Mr. Ali’s classroom setting.
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Affordances and constraints related to the shift in focus for classwork
Teaching style before the flipped classroom. From my observation before the
introduction of the flipped classroom, I observed that, Mr. Ali was applying the traditional
teaching approach. He was the sole source of information in his class; he taught students most of
the time—almost 90% of the lesson time.
From my observation, the majority of the students were silent with just five out of 25
students who were participating. In the pre-interview, he mentioned that he was using 75% of his
time in class to teach the students. However, I observed he utilized 90% of the lesson time to
give direct instruction, only teaching and explaining to the students. From my observation, the
rest of the lesson time, about ten minutes, he used to have students solve some problems from the
textbook on the whiteboard.
During the pre-interview, I also enquired if he had tried other strategies and he stated that
“the students lacked the basic mathematics skills and I was sure that different strategy would
only work with excellent students.” Mr. Ali believed that any strategy would work with only
excellent students. I also inquired if he was confident that his students understood the lessons.
During the pre-interview, he mentioned that “believe me you cannot see that and you cannot
know whether the students understood or not because of the somewhat large number of the
students in the classroom.” While Mr. Ali was teaching, I observed that he did not apply
formative assessment; instead, he wrote two questions from the textbook on the whiteboard at
the end of the lesson. During the last ten minutes, just two students participated and they solve
the question on the whiteboard. From the pre-interview, he mentioned that he could only make
general observations but could not account for every student. He also had difficulties in
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memorizing all their names, let alone knowing if they had understood the lesson. He was
teaching five different fifth-grade classes, each with at least 25 students.
Teaching style during the flipped classroom. During the implementation, according to
Mr. Ali Flipped Classroom Procedure Checklist, on his first day of the application of the flipped
classroom method in the first week, 18 out of 25 students had watched the video and 10 had
completed the homework (see Table below).
Table 12
Mr. Ali’s Flipped Classroom Procedure Checklist

Day one
Day two

Week One
Watched video
Completed
(out-of-35)
homework
(out-of-35)
18
10
22
15

Week Two
Watched video
Completed
(out-of-35)
homework
(out-of-35)
24
20
25
22

In addition, on the second day of the implementation of the flipped classroom method in
the first week, 22 students out of 25 had watched the video and 15 had completed the homework.
On the first day of the implementation of the flipped classroom method in the second week, 24
out of 25 students had watched the video, and 20 students had completed the homework. In
addition, on the second day of the implementation of the flipped classroom method in the second
week, 25 out of 25 students had watched the video and 22 of them completed the homework.
From my observation on the first day of the implementation of the flipped classroom
method, he welcomed the students and requested to know those who had not watched the video
lesson. I ascertained from his protocol list that 18 students had watched the video lesson. Mr. Ali
asked the seven students who did not watched the video lesson at their home to make a group
and he then played the video as I observed the class. I observed that the seven students were
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discussing the video lesson while they were watching. From my observation and the audio
recordings, after that Mr. Ali required the students who had already watched the video lesson at
home to begin answering the first question from the textbook. While the students were solving
the question, Mr. Ali was walking around and discussing the question and answers with his
students.
After the seven students watched the video lesson, from my observation, Mr. Ali required
them to solve the first question on the whiteboard as a group. During this time, from the audio
recordings, the interaction between the students increased, and some students were trying to
solve the question with them. From my observation, after they answered the question and
represent their answer, from the audio recordings, Mr. Ali requested all the students to solve the
next question as he supervised and corrected them. Mr. Ali also required some of the students to
explain how they had arrived at their solutions on the whiteboard.
From the audio recordings, Mr. Ali and his students almost spent all the lesson time 45
minutes solving the textbook questions. Mr. Ali in the post interview stated that:
The changes in the classroom are too many. Now the student is excited to get additional
information about the lesson within the class. Also, during the implementation of the
strategy, we were able to solve all exercises including the high-level thinking questions in
their textbook.
During Mr. Ali class, from my observation, his students were able to solve the high-level
thinking questions on the textbook to move the students' learning to the next level. From my
observation, by the end of the lesson, Mr. Ali and his students together solved all the 17 lesson’s
questions.
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Providing students with opportunities to learn mathematics
Students’ learning mathematics before the flipped classroom.
In the classroom. From my observation, I observed that Mr. Ali utilized 35 out of 45
minutes to teach and only a few students participated individually. From my observation, the
majority of the students did not participate or practice mathematics in the class, almost 80% of
the students remained passive, silent, and failed to engage. The few who continued to participate
gave some incorrect answers as they lacked the necessary skills. From my observation, Mr. Ali
looked for correct answers without explaining how they were achieved.
In the pre-interview, he stated that “before the formative assessment system, the students
had tests and needed to study. However, some of them did not study, and still, it was hard for me
to evaluate all of them at the same time.” The last ten minutes, from my observation before the
implementation of the flipped classroom, some of the students had an opportunity to apply what
they had learned in class. However, ten minutes was barely enough time to solve two questions
from the textbook. From my observation, two students participated in class and wrote answers on
the whiteboard during these last ten minutes.
From my observation, I can attest that 80% of the students did not participate in class;
hence, they did not have an opportunity to apply what they had learned. Therefore, Mr. Ali asked
two questions that he had written on the whiteboard. Some of the students participated
individually; however, from my observation, I explicitly noted that most of the students were not
interested in participating.
Out of the classroom. From the pre-interview, Mr. Ali complained about the lack of
communication from parents outside classroom learning. He stated that “Now there is no
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communication tool with the students and the parents out of the school.” When I enquired to
know if he had tried contacting them, from the pre-interview, he stated that:
We as "a school" create a planner from which the parents can see what their kids learned
and what they have to do for the homework, but I did not receive responses from the parents, and
they have not signed it. After that, I stopped using it.
Regarding the homework, from the pre-interview, he said that he could not determine if
the students were doing the assignment by themselves. During the pre-interview, I asked Mr. Ali
if, in general, if his students do their homework or not. From the pre-interview, he replied that “it
depends. There are some straightforward lessons, and the most of the students did their
homework, but if they have some high-level thinking questions most of them did not do it.” In
the pre-interview, Mr. Ali mentioned that the parents not only help their kids in answering the
questions, “some of them wrote the answers, and this makes me very angry.” Therefore, from the
pre-interview, he pointed out that he always writes to the parents that "please, do not write the
homework." He wrote it on their textbooks. From the pre-interview, Mr. Ali’s opinion about the
overall math’s achievement was that the students performed below his expectations. I observed
that more than 80% of the students did not practice and apply what they had learned in the class.
Furthermore, from the pre-interview, Mr. Ali mentioned that some of the students did not have
the basic mathematics skills. During the pre-interview, Mr. Ali pointed out that:
I do not know what I should say because we are the ones who taught them and I know
that some of them do not have the necessary skills. There were some lessons we taught
them very fast, and the students understood it, and there were some lessons if you taught
them many times with different strategies they would not follow.
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During the pre-interview, Mr. Ali indicated that there are many websites such as
Hululkitab (hululkitab.com) that gave the final answers without the steps or explanation of the
answers. Therefore, some could not solve the problem in class despite having correct answers. In
the pre-interview, Mr. Ali confirmed that most of his students could access the internet through
their devices and iPads. From the pre-interview, he even verified that some websites such as
YouTube channels, in some cases, offered only the answers without the explanations or the steps
of the answers.
Students learning mathematics during the flipped classroom.
In the classroom. From my observation, there were 25 students in Mr. Ali’s class. 18 out
of 25 students had watched the video. according to Mr. Ali Flipped Classroom Procedure
Checklist, there were 7out of 25 students had not watched the video lesson at their home. At the
beginning of the lesson, from my observation, while the seven students were watching the video
lesson, there were some students teaching and explaining to their peers. From the audio
recordings, Mr. Ali requested them to solve problems from the textbook after showing the video
and he did a formative assessment on students individually. After that, from my observation, he
wrote a few questions on the whiteboard, and about 60% of the students raised their hands,
indicating a willingness to solve them. I observed that the students were enthusiastic about
participating. In the post-interview, Mr. Ali stated that “Before I applied the flipped classroom
method, I could not ask the students to solve the high-level thinking questions because we do not
have time in the classroom and the students' ability. Honestly, I always ignore these questions.” I
noted that his students successfully solved all questions because some of the students were
teaching other students, and they worked cooperatively in the classroom. After 20 minutes of the
lesson, from the audio recording and my observation, one of the students stated, “Every even
122

number has factors.” From my assessment, this was a correct answer. From my observation, Mr.
Ali was surprised by the answer given by the student. In the post-interview, I asked why he was
surprised, and Mr. Ali said, ‘Often, this student does not participate in the class, but I was
surprised by the student’s answer and his participation.” During the class, from my observation,
another student stated, “whenever the even number is bigger, we will have more factors." This
observation was incorrect, but the students’ thoughts had changed. Mr. Ali gave an example of
12 and 14 for further explanation. From the audio recordings, there were different thinking and
solutions among the students during the implementation of the flipped classroom. I observed
students giving multiple answers and working collaboratively. From my observation, Mr. Ali
facilitated the lesson and corrected the students’ answers individually. Also, there was a
welcome environment for the students to participate in the classroom.
From the audio recordings, Mr. Ali also needed them to advance to more difficult
questions in the textbook as he discussed with them. I observed there were about 15–20
questions in the students’ textbook, and some of these questions had titled such as ‘high-level
thinking questions’ and ‘real life questions.’ These questions required the students to synthesize,
analyze, evaluate, and apply what they have learned. After that, from my observation, Mr. Ali
wrote the following questions on the board: “Write three numbers that have the numbers 2 and 3
as factors?” I observed that ten students who raised their hand to give the answer, and the teacher
picked three of them. The students worked together to solve the problem. The first student wrote
number 6, the second number 18, and the third student wrote number 12; from my observation,
all of their answers were correct.
Out of the classroom. In the pre-interview, Mr. Ali indicated that he believed that some
of his students could not remember what they had learned before the implementation of the
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flipped classroom. From the post-interview, Mr. Ali stated that “In the past, I teach the students
in the classroom, and they forget what they have learned after days, but now the students have
video lessons, and they can review it anytime and anywhere.” During the focus group, Mr. Ali
indicated the students were very much interested in learning and watching more video and
completing their homework. Mr. Ali stated that in the post-interview “By using this method, the
benefit not only to the students, but from some of the parents' responses, they also benefited from
it too.” As Mr. Ali mentioned in the post-interview, “previously, students could not handle
assignments on their own, and their parents too had difficulties in understanding the lesson. Now
both parents and students could see the lesson at home, and the students could do the homework
on their own.”. From the post-interview, Mr. Ali mentioned that he received an appreciation text
message from one of the students’ parents via WhatsApp.
Affordances and Constraints Related to the Increased use of Technology
Before the flipped classroom method. During the pre-interview, Mr. Ali was positive
about technology despite lacking an extensive interaction with it in the classroom, as noted
during my observation on his class. He pointed out that in the pre-interview, his relationship
spanned to the use of Microsoft Word and PowerPoint programs, which he only used during his
initial teaching years. However, from the pre-interview, Mr. Ali pointed out that the lack of
Arabic electronic educational materials at that time presented greater challenges to him, in the
pre-interview, Mr. Ali stated that “there was no [Arabic] e-learning content or projectors. Despite
there being more resources today, they are still mostly not used.” From the pre-interview, Mr.
Ali stated that “Now, the educational materials could be accessed easily,” and he would likely
use it. Mr. Ali, in the pre-interview, mentioned that they have a smartboard in his school, but he
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became disinterested in the smartboard because it has many technical problems based on his
experiences before.
During the flipped classroom method. Before the implementation of the flipped
classroom, in the pre-interview, Mr. Ali believed that technology could help change classroom
teaching, especially in management and relieving efforts of teachers who have many classes to
attend each day, but as noted during my observation on his class, he did not integrate the
technology in his class when he was teaching before the flipped classroom. From my observation
during the implementation of the flipped classroom, Mr. Ali integrated the technology and he
applied the PowerPoint, video, projector, and his laptop. From the focus group, Mr. Ali
mentioned that "the flipped classroom will increase the Arabic e-materials in the future". In the
post-interwire Mr. Ali stated that: “this method is easier for teachers in the teaching process. In
other words, in the first year, if the teachers have designed the videos lessons, the next year, will
be easer their teaching process.”
In the post-interview, Mr. Ali pointed out that “One of the most important features in
using the flipped classroom method is that it is in line with the desires of the student.” The
flipped classroom changed how he conducted his class. From my observation and the audio
recordings, Mr. Ali had more time with the students because the approach helped him to cover
the day’s content quickly, and left time for asking questions.
Case C Summary
Case C concerned Mr. Ali, a middle-aged teacher of between 35 and 40 years of age
whose professional qualifications include a bachelor’s degree in mathematics education from
Umm Al-Qura University, Makkah, Saudi Arabia. Despite having considerable experience
teaching a variety of grades, his students did not perform well. He indicated that a large number
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of students in the classroom denied him an opportunity to know his students' individual
characters. Teaching was therefore not satisfying. His students had little participation, too. After
implementing the flipped classroom, his students could even answer the high-level thinking
questions. The approach made the class engaging and interactive. As Mr. stated, “the flipped
classroom method made my teaching career more satisfying.”
Cross-Case Analysis
Cases description. The three cases A, B, and C involved three teachers, namely Mr.
Fahad, Mr. Mohammed, and Mr. Ali. A notable parallel between them is that they were all male
mathematics teachers whose professional qualifications included a bachelor’s degree in
mathematics education from Umm Al-Qura University, Makkah, Saudi Arabia. However, they
were dissimilar in other aspects, including age, lessons taught, years of experience, and grades
taught. For instance, Mr. Fahad was aged 30–35 years; Mr. Mohammed was between 40 and 45
years old; while Mr. Ali was aged 35–40 years. Mr. Fahad had taught for thirteen years in grade
five and six, while Mr. Mohammed and Mr. Ali and taught for 23 and 15 years, respectively, in
all level grades. Despite having experience in all grades, Mr. Ali had taught third and fifth grade
for 15 years. Both Mr. Ali and Mr. Mohammed taught in the old curriculum, unlike Mr. Fahad.
In addition, Mr. Mohammed had also served as a principal for two years unlike the other two.
Finally, both Mr. Fahad and Mr. Mohammed taught 23 mathematics lesson every week, unlike
Mr. Ali who only had 21 lessons.
Teachers’ satisfaction. A characteristic which the three teachers shared is that they were
not entirely satisfied with their teaching experience. Mr. Fahad declared that he was somewhat
satisfied but more ambitious. He was always trying to surmount problems in teaching. This was
similar to Mr. Ali, who was trying to find new strategies to make his learning experience
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satisfactory. However, he was also perturbed that most of the methods were not working. Mr.
Mohammed shared similar feelings and always looked forward to a reasonable opportunity in
professional development and adopting modern learning strategies. Another characteristic the
three teachers shared was an optimism regarding teaching. They were committed to helping their
students learn more.
A notable disparity was the issues they had to confront in their teaching activities. Mr.
Mohammed, for instance, had to figure out why his students could not meet more of his
expectations. Though he believed they had the aptitude, he had not been able to cultivate their
potential. Both Mr. Fahad and Ali cited a large number of students in the classroom as their
foremost challenge despite mathematics being a challenging subject that required immense effort
to comprehend. Mr. Ali saw this as the significant reason he was unable to apply “formative
assessment” effectively. Besides, both Mr. Fahad and Ali, unlike Mr. Mohammed, believe in
collaborative learning. They saw an enormous sense in including parents in education. Mr.
Mohammed supposed he could derive the best from his students alone. Their experience in
teaching was also diverse amongst them. Mr. Fahad was at that time teaching first- and fifthgrade students, while Mr. Mohammed was teaching in second and fifth grades.
Classrooms’ setting. The classes setting were nearly the same in many aspects. The
classes observed were all in a public elementary school; therefore, they occurred in a public
space. The dimensions of the classrooms were the same, each occupying 52 square meters.
Additionally, they all contained a whiteboard, dry erase markers, chairs, desks for the students, a
projector, and the teachers’ desk.
For ease of the teacher’s movement, all classes had a physical space stuck between the
rows. The condition of the classrooms was also proper. For example, they had an air conditioner
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and a fan, which were equipment accessible to students and teachers. They helped to make the
classroom temperature and environment apposite for learning. Finally, all classes had an artificial
source of light such as light bulbs. However, the windows also acted as natural illumination.
A key difference in the classroom settings was the number of students and how the
students were organized. Mr. Mohammed had 36 students, while Mr. Fahad and Mr. Ali had 35
and 25 students, respectively. In addition, there was a divergence in the arrangement of the
students’ desks. In Mr. Mohammed’s classroom, the students’ desks were arranged in groups of
six students facing each other. They were organized this way, into three rows made up of three
desks in every row. However, the arrangement was similar in Mr. Fahad’s and Mr. Ali’s
classrooms. In Mr. Fahad’s classroom, the desks were arranged in six straight rows, each
comprised of six desks. Similarly, in Mr. Ali’s classroom, the desks were arranged in five
straight rows containing five desks each.
Affordances and constraints related to the shift in focus for class work
Teaching style before flipped classroom. The main similarity among the three teachers
could be understood in terms of their roles in the classroom. I observed that they were all using
the traditional teaching method. In this case, the students were unreceptive listeners most of the
time, and the teacher was the primary source of new knowledge. There was also a reduced level
of student participation because of their teaching strategies.
A key difference was seen in the style of teaching used. Both Mr. Fahad and Mr. Ali were
using traditional teaching methods. The two agreed that the strategy was not very helpful to the
students. In the past, Mr. Fahad had tried some approaches before, he created a series of
questions that the students would solve at home but encountered some quandaries with it from
some the students and their parents. To affirm this, I observed the students were not highly active
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and hardly gave multiple solutions to problems. Mr. Ali attested that the success of teaching
strategy depended on whether the students had high learning abilities and the underlying
mathematics skills. Mr. Ali was indifferent to many approaches. Mr. Mohammed, on the other
hand, was using a cooperative learning strategy. However, due to lesson time constraints, he
reserved his role in teaching, thereby, denying the students an opportunity to contribute to
learning in class actively. There were only a few students from every group that were
participating, and they provided few answers to multiple questions used.
Teaching style during the flipped classroom. During the flipped classroom, Mr. Fahad
did not change the students' setting in the classroom. Indeed, a considerable number of students
watched the video and greatly improved their classroom engagement, as indicated in answering
the question. Among the 25 out of 36 students who had watched the video in the first day of the
implementation of the flipped classroom method, 24 of them successfully completed their
assigned work. A significant improvement noted in Mr. Fahad classroom during the
implementation of the flipped classroom was a change in his role in class.
After Mr. Fahad played the video lesson for five minutes using the classroom’s projector.
He then wrote three questions on the whiteboard; about 25% of his students showed an intention
to answer them by raising their hands. Mr. Fahad stopped teaching and acted as a facilitator of
learning, for most of the lesson’s time, Mr. Fahad facilitated learning and required his students to
present their thoughts and discuss answers with their peers. One of his students stated that they
could handle multiples of any number through addition or multiplication. From my observation,
his students were excited with the new strategy and nearly all volunteered to answer the
questions he asked. I also observed that Mr. Mohammed took advantage of the flipped classroom
to employ technological devices including laptop and projector to teaching.
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During the application of the strategy, In Mr. Mohammed’s classroom, the students
organized into six groups. The participation from each group tremendously increased, and
student’s capability grew. For instance, I noted that each student could answer questions
individually from the group, and more than four students from every group actively participated
in class. He then included cooperative learning with the flipped classroom strategy, which made
the class even more exciting for his students and they were working as groups.
Mr. Mohammed used 35 out of 45 minutes to supervise through answering their
questions and explaining to his students as they solved the exercises between them and among
the groups. Mr. Ali attested that flipped classroom improved his technique in classroom
management. In his opinion, the act of technology incorporation created more time, which he
utilized to facilitate learning. I observed that learning become more engaged, with every student
willing to participate when a question was asked. Among the 18 out of 25 students who had
watched the video in the first day of the implementation of the flipped classroom method, 10 of
them successfully completed their assigned work, indicating a considerable improvement in the
overall classroom participation.
In the beginning, Mr. Ali required the ones who had already watched the video lesson to
begin answering questions from the textbook in the board. Mr. Ali also required them to explain
how they had arrived at their solutions on the whiteboard.
Providing Students with Opportunities to Learn Mathematics
Students’ learning mathematics before the flipped classroom.
In the classroom. The teachers perceived that learning was boring to the student before
the application of the flipped classroom. In Mr. Ali’s class, the majority of his student remained
silent in class, (about 80%) while he did talk alone. The few who tried to engage gave incorrect
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answers and indicated deficiencies in ability to solve simple calculations. The teacher was only
concerned with correct answers without the approach to getting it. This approach demotivated his
students. In Mr. Mohammed class, 90% did not participate effectively. Indeed, the use of the
traditional approach to teaching appeared to bore the students as they were either passive or
silent in class. I could tell their morale was diminished as they did not practice or solve
questions. In Mr. Fahad’s class, the same trend was evident. There were few students who
participated. He indicated that teaching required a more significant effort if students would
perform better, but he lacked the motivation for such great efforts. The use of the traditional
teaching method made the individual learning difference wider, making him unable to deliver the
content.
Out of the classroom. All the three teachers established that the lack of parental
involvement in learning was the most significant hurdle to the student’s education. Mr. Fahad
indicated that there was no official way of communicating with a student outside of the school.
He was hesitant to use WhatsApp because he was sure of misuse and sending of unwanted chats
from the parents. Mr. Mohammed attested that the parents could not respond to his desire to
communicate unless the student was complaining. Mr. Ali also reported that there was a lack of a
digital way of communication among the teachers, students, and parents. Moreover, some of the
parents were ignorant of the planner he and his school had created with intention to enable the
parents to follow up on the school’s activities.
The teachers were also confused by the student’s performance in relation to homework.
Mr. Ali could not explain why the students performed poorly. He said that he had provided them
with all the basics, but still they could not excel. Mr. Mohammed also agreed that despite there
being a parent communication platform, he was not an active member in it. When he assigned
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homework, his students had achieved correct answers in their textbooks, but he could not
actively determine who solved the questions. He could not ascertain the handwriting, but when
he asked some students to explain it, they were unable to. Therefore, he was sure they did not
tackle the assignment themselves. Mr. Fahad confirmed that his students did homework well but
were unwilling to participate in the classroom.
Students’ learning mathematics during the flipped classroom.
In the classroom. During the application of the flipped classroom, all three teachers were
positive about the impact on student learning. Mr. Fahad mentioned that there were changes in
how he conducted classes. The students had prior information before the actual class, after
watching the videos; hence they were enthusiastic and showed more interest in learning. They
could ask specific questions and knew most concepts before class time. There was a tremendous
change from the early state where students showed a lack of interest and asked general questions
about the topic.
Mr. Ali was also positive about the flipped classroom. He believed it made his students
more engaging as seen in the active participation in class. Indeed, after watching the videos, the
student came to class prepared for the day’s lesson, which made learning more accessible. In the
post-interview, Mr. Ali, the flipped classroom was a tremendous improvement in time
management for the class, enabling him to facilitate more learning.
Mr. Mohammed’s beliefs regarding the approach also grew positive. He reserved class
time for asking questions from the textbook, and he converted his role to that of a facilitator.
They gave more solutions to questions, and their classes became more interactive. There were
only a few times Mr. Mohammed had to explain some information.
Out of the classroom. The teachers were also moved by how the new approach
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maximized out-of-the-classroom learning and were positive about it. Mr. Fahad, for instance,
agreed that the interpersonal relationship among him, his students, and parents grew
tremendously. As the parents watched the videos, they were able to tell what the teacher was
doing at school, which improved their relationships. A student had more reason to seek for
clarification outside the classroom through WhatsApp. Creating more videos would also result in
a library for the students, who could use them to enhance their understanding as well as for
reference purposes. For Mr. Mohammed, the approach increased the value of the teacher’s time.
Students could learn better outside the classroom, and from the post-interview, he attested that
communication increased between teachers and parents. The students could ask a question about
classroom activities even outside the class. Hence his approach brought them closer to each
other. In addition, having prior knowledge for the class activity helped to alleviate fear among
students; thus, they could contribute more. In Mr. Ali’s case, he believed that his students could
no longer forget what they had learned in school as quickly as they had in his previous teaching
approaches. His students became increasingly interested in watching the videos and in doing the
homework with the help of their parents. Previously, the parents were unable to help because
they could not comprehend the lessons, either.
Affordances and Constraints Related to the Increased use of Technology
Before the flipped classroom method. My interface with the three mathematics teachers
revealed that, first, they all had a solid background in the use of technology. For instance, the
three teachers had access to personal computers. In Mr. Mohammed's case, the school offered
personal computers or laptops and projectors to classrooms in every grade. During his 23 years
of teaching, he established that he had used technology in at least 70% of his classes. He began
using a projector in his first year of teaching, which expressed his strong interactions with
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technological devices. Besides owning a laptop, Mr. Fahad’s exposure to educational technology
started during his undergraduate years as a pre-service teacher. The university prepared him on
the need for technology in teaching. Mr. Ali also had similar beliefs. He believed in technology
and was adept in Microsoft Word and PowerPoint.
Before the application of the flipped classroom, Mr. Fahad used his laptop and projector
to present PowerPoint to his students. He used technology to teach. However, Mr. Mohammed
and Mr. Ali had projectors and laptop, but they did not use technological devices in their
classrooms, despite affirming the benefits of technology in teaching. This was true in Mr. Ali’s
case, too. He had had trouble using Smartboard, particularly accessing E-resources for teaching.
During the flipped classroom method. The benefits of using technology in the
classroom were the same for all three teachers. They said that it saved time, especially when
large numbers of student were involved.
The teachers had contradictory opinions on the disadvantages of technology use in the
classroom. Mr. Fahad deemed that the use of videos and YouTube could be attractive to students
in the wrong way. This can inhibit the teacher from realizing his goals in using technology. Mr.
Ali believed that some technology, such as Smartboards, was no longer in use because they pose
more problems than benefits. Mr. Mohammed felt that there was no consistency in the
advantages of using technology across classes. It depended on the class itself. During the flipped
classroom, Mr. Ali also believed that using technology helped the students to study well, unlike
in the past where they could easily forget. He stated, "Now the students have the video lessons at
home, they can study and watch it many times and anywhere." The use of technology was
consistent with the needs of the current generation of students. They were happy and motivated
to do their homework at home after watching the videos. Furthermore, it gave them the courage
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to answer questions in the classroom. Additionally, the parents at home were aware of what their
children were doing at school because they watched the videos together. Therefore, the flipped
classroom closed the gap between the parents and teachers.
During the focus group, Mr. Ali mentioned that it was not easy to design video lessons,
but the problem could be overcome by involving the students in developing videos for future use.
He also mentioned, "Video design can reflect positively or negatively on student achievement."
The teachers, however, emphasized that designing the video was a significant factor that
determined if the learners would understand the lesson and interact effectively.
Cross-Case Summary
The three teachers, namely Mr. Fahad, Mr. Mohammed, and Mr. Ali, were all male
mathematics teachers whose professional qualifications included a bachelor’s degree in
mathematics education from Umm Al-Qura University, Makkah, Saudi Arabia. Mr. Fahad was
aged 30–35 years; Mr. Mohammed was between 40 and 45 years, while Mr. Ali was aged 35–40
years. They were positive about technology and said that it saved time, especially when large
numbers of student were involved during the flipped classroom method. They all had a solid
background in the use of technology and owned PCs before the flipped classroom method.
Moreover, the students were motivated to do their homework at home after watching the videos.
Based on teaching experience and satisfaction, the three teachers were not entirely
satisfied with their previous use of technology in the classroom. Both Mr. Fahad and Ali, unlike
Mr. Mohammed, believed in collaborative learning. They also had to confront different issues in
their teaching life. The class settings, including appliances and tools for the three teachers, were
nearly the same in many aspects. The only difference in the classroom settings was the number
of students. Mr. Mohammed had 36 students, while Mr. Fahad and Mr. Ali had 35 and 25
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students, respectively. Based on what they saw as affordances and constraints related to the shift
in focus for class work, I observed that they were all using the lecture method of teaching.
Therefore, the learners, before the Flipped Classroom, were not motivated and seldom offered
multiple solutions to problems. During the flipped classroom, the teachers welcomed me and
gave me a seat at the back. They conducted classes differently, some beginning with a joke, such
as Mr. Fahad and having a definite conclusion, as in the case of Mr. Ali. Mr. Fahad believed
individual difference to be the most significant impediment to learning, while Mr. Mohammed
thought that classroom questions and exercises were considerable obstacles. However, Mr. Ali
thought that the overall lack of basic skills in math was the chief impediment. The three teachers
shared a belief that a lack of parental involvement in learning was a challenge to the students’
education. When applying the flipped classroom, all three teachers were optimistic about
improvements. The videos provided students with the prior information they needed before the
class day. The videos also provided them with general ideas, thus helping them to learn better.
Outside the classroom, the teachers were also moved by the new approach and were positive
about it. They were interested in the WhatsApp groups, and the method increased the value of
the teacher’s time.
Summary of Chapter Four
This chapter presented the findings from the three cases of the three male elementary
mathematics teachers, Mr. Fahad, Mr. Mohammed, and Mr. Ali, who are from Saudi Arabia. Mr.
Fahad had taught for 13 years in grades five and six, while Mr. Mohammed and Mr. Ali had
taught for 23 and 15 years, respectively, in all level grades. Mr. Fahad and Mr. Ali used
traditional teaching methods, while Mr. Mohammed used cooperative learning strategies. In the
pre-interviews, the teachers indicated that they were not fully satisfied with their teaching
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experiences. They had tried some strategies, which did not work very well for them. Their
problems were coupled with the fact that they had a large number of students and classrooms,
which they could hardly manage. Mr. Mohammed, for instance, had to figure out why his
students could not meet more of his expectations. The three teachers taught in public school in a
classroom approximately 52 square meters in size. Mr. Mohammed had 36 students, while Mr.
Fahad and Mr. Ali had 35 and 25 students, respectively. The three were inimitable in their ways,
but they all shared similar perceptions regarding the use of technology in the classroom. Two of
the three teachers owned personal laptop, while the third teacher his school offered the laptop.
Mr. Fahad’s exposure to educational technology started during his undergraduate years, while
Mr. Ali was proficient in Microsoft Word and PowerPoint. During Mr. Mohamed’s 23 years of
teaching, he had used technology to each in at least 70% of his classrooms. Therefore, they
agreed that technology was helpful in the classroom. After the implementation of the flipped
classroom model, they discovered a significant change in students’ interest in learning. The
classes became interactive, and students participated adequately. The classes also became
livelier. In addition, the teachers were able to relate well with the parents and students because
the parents could easily catch-up with what the learners were doing at school. Therefore, they
fully supported the approach and agreed to apply it in their future teaching activities. In the next
chapter, I will discuss the findings, the implications, recommendations, and conclusion.
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Chapter Five: Discussion, Conclusion, and Recommendations
In this chapter, I discuss the significance of the findings from the previous chapter. In this
chapter, I discuss the findings related to the first research question in a cross-case analysis only
because I did not require the teachers' names when they wrote their feedback regarding the
professional development workshop. I wanted to provide them the freedom to write what their
opinions, what they have learned, and their suggestions. I discuss the significance of the rest of
the three research questions first in single-case individually and second in cross-case. As a
reminder, the main research question that drives this study is: When given the opportunity to
teach through a flipped classroom model, what are the experiences and perceptions of Saudi
Arabian elementary mathematics teachers toward this method? To answer this main question, I
inquired about the experiences and perceptions of teachers related to:
1- What are the experiences and perceptions of the participants toward the flipped classroom
professional development workshop?
2- What do they see as affordances and constraints related to the shift in focus for
classwork?
3- In what way, if any, did the teachers perceive that the flipped classroom model affected
the extent to which they provided students with opportunities to learn mathematics?
4- What do they see as affordances and constraints related to the increased use of
technology?
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Cross-Case Discussion
The Experiences and Perceptions of the Participants Toward the Flipped Classroom
Professional development workshop.
The first day of the professional development workshop. As an integral part of the
research, the professional development workshop proved pivotal as a means of gauging the
experience and perception of the three elementary mathematics teachers by providing a firsthand experience of the flipped classroom method (Postholm, 2012).
Amongst the three elementary mathematics teachers, only one, Mr. Ali (Case C) had
prior knowledge of the flipped classroom method. Mr. Ali’s prior knowledge of the flipped
classroom method supported his execution of the model during the experiments. Even though he
had not worked directly with the method before implementation, he brought with him some basic
knowledge and perceptions of the flipped classroom method’s usefulness. Piaget created his
constructivist hypothesis dependent on his conviction that knowledge is worked on from the
children's prior learning, paying little heed to their attention to such involvement (Fischer, 1980;
Wadsworth, 1996). In addition, during the professional development I provided the three
mathematics teachers a translation of a reformed Teaching Observation Protocol, which was
designed by Bostic and Matney (2016) and a section of which I translated for Arabic speaking
teachers. During the implementation of the flipped classroom, the three elementary mathematics
teachers utilized the Teaching Observation Protocol. As explained by Bostic and Matney (2016),
the protocol helped the mathematics teachers in reflecting their behaviors and guide questions
issued to the learners.
During the professional development workshop, I applied some technology tools such as
a projector, PowerPoint, laptop, WhatsApp, and iPad (Jonassen, Peck, & Wilson, 1999) to
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maximize the learning experience (Niess et al., 2009). The use of technology was an essential
premise of our teaching exercise as models teachers. Van de Walle confirmed the importance of
the use of the technology for teaching mathematics in his book Elementary and middle school
mathematics (1998):
Thinking of technology as an “extra” added on to the list of things you are trying to
accomplish in your classroom is not an effective approach. Instead, technology should be
seen as an integral part of your instructional arsenal of tools for deepening student
understanding. (p. 113)
In the 21st century, the straightforward access to data through technology changed
students' and instructors' conduct, learning methodologies, and class work (Fry, Kitteridge, &
Marshall, 2008). Some examples of the influence of technology use are when teachers utilize the
technology to produce lessons, which might shape the attitude of teachers and enable them to
drive excellent results in the students (Cerreto, & Lee, 2010). Furthermore, the utilization of
technology would be more likely to change their actions towards its adoption and influence them
to remain proactive about it (Fishbein & Ajzen, 1975; Lee, Cerreto, & Lee, 2010). They,
therefore, modify their actions in relation to technology adoption (Fishbein & Ajzen, 1975; Lee,
Cerreto, & Lee, 2010). This was demonstrated in the recording of the first day of the workshop,
as one of the teachers was optimistic that the procedures of the flipped classroom approach
would become clear on the following day when we applied it in the professional development
workshop.
Further, regarding the conceptual framework, TPACK is identified with a flipped
approach in that the instructor utilizes technology to impart data, including the instructional
content, both inside and outside of the classroom (Mishra & Koehler, 2006). Along these lines,
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we used technology to make videos on WhatsApp and demonstrated to the three elementary
mathematics teachers how they would make a video utilizing the ShowMe application. This was
in accordance with Hamdan, McKnight, McNight, and Arfstrom (2014, p. 4) who characterize
the flipped classroom method as moving direct learning out of the expansive group learning
space and shifting it into the individual learning space, with the aid of technologies.
At the end of the first day of the professional development workshop, the three
mathematics teachers and I created a WhatsApp group, and I let them know that I would be using
the WhatsApp group to send video lessons in subsequent days and create social interaction (Fani
& Ghaemi, 2011; Leong & Bodrova, 1996) among students and teachers (Bergmann & Sams,
2012). On the second day of the professional development workshop, I would apply the flipped
classroom. Therefore, they were required to watch the videos that I would send them, which
were created using the ShowMe application. I also taught them how they would use the ShowMe
application to create their own videos lessons.
The second day of the professional development workshop. During the second day, I
actualized the flipped classroom with the three elementary teachers. I inquired if they had viewed
the video lesson sent to them. All three teachers informed me that they had watched it before the
workshop class on the second day (Bergmann & Sams, 2012). As clarified in The Zone of
Proximal Development (ZPD), a standout amongst the most basic application of Vygotsky's
hypothesis of education, ZPD helps in understanding what their learners can accomplish through
the help of teachers or trainers (Vygotsky, 1987) This was empowering to the teachers to enable
students to learn with their help by asking questions and providing them immediate feedback
(Vygotsky, 1987).
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Flipped classroom instructors should carefully watch their learners and give them
direction and input continuously; "immediate feedback" as and when needed (Chen, Wang, and
Chen, 2014, p.21). Bergmann and Sams (2012, p. 64) called attention to this by stating “the
students no longer have to wait days or weeks to get the necessary feedback on a particular
assignment." To create a learning domain, instructors ought to collaborate with their companions
(Bergmann & Sams, 2012), be willing to accept useful analysis, and be intelligent in their
professional development, to persistently improve their flipped approach that guarantees learning
among students. Thus, I helped and interceded in the lesson on how to create a flipped
classroom. After that, I allowed them a chance to pose inquiries they had on the substance of the
video. For each exercise, the teachers composed the four phases engaged with making a video,
which were lesson planning, video recording, editing, and publishing the video (Bergmann &
Sams, 2012).
During the second day of the professional development workshop, the three mathematics
teachers collaboratively worked together to create and design the four video lessons that they
would teach during the two weeks. The lessons were Factors, Multiple Numbers, Common
Factors, and Even and Odd Numbers. The elementary teachers utilized the ShowMe application
to record videos. The National Research Council and Mathematics Learning Study Committee
(2001, p. 45) mentioned that “what matters for mathematics learning are the interactions that take
place in classrooms.” Overall, mathematics is a subject that requires considerable practice (Van
de Walle, 1998). Therefore, for the Factors' Lesson, the inquiry they would pose was, "What are
the factors of number six?" The second inquiry was, "What are every one of the factors of
number eight?" for the Multiples' exercise. They asked: “What are the multiples of five?” The
second one, “What are the multiples of four?” For the Common Factors’ lesson, they stated the
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factors of six were 1, 2, 3, and 6. The factors of four were 1, 2, and 4. For the even and odd
numbers' exercise, they incorporated the queries "What are the factors of three?" and "What are
the factors of five?" After the professional development workshop, all three elementary
mathematics teachers appeared to have a positive outlook regarding the new learning method,
even going as far as providing suggestions and feedback on how to improve and execute it
during the implementation phase.
Teachers' perceptions of the FC professional development Workshop. All three
elementary mathematics teachers further acknowledged how important the new model was going
forward and mentioned the positive impact it would have on their careers as teachers (Fishbein &
Ajzen, 1975). One of the goals of the teacher’s professional development is to enhance teaching
competence and student’s excellence (Hawley & Valli, 1999). The three elementary mathematics
teachers had positive reactions and behavior toward and positive perceptions of what they had
learned toward the workshop (Kirkpatrick, 1996; Postholm, 2012). Their perception of the
workshop was optimistic about a better future in their field of teaching. The flipped classroom
approach stimulated their teaching desire, thereby querying their assumptions of the teaching
field that they had previously held, particularly their roles as teachers. Undoubtedly, they
realized that they would be changing their position from being a teacher who talks most of the
lesson time to a facilitator during their classes, which resulted in the development of many
critical 21st-century skills such as collaboration, independent and critical thinking skills
(Bergmann & Sams, 2012; Bhagat, Chang, & Chang, 2016).
During the professional development, the three teachers realized that their topmost goal
in the classroom was to empower the students to learn, reflect, and excel in education (Bostic &
Matney, 2016). They communicated that they derived their motivation from the flipped
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classroom workshop after growing their desire to empower their learners, which was one of the
benefits of the professional development workshop (Fishbein & Ajzen, 1975; Kirkpatrick, 1996).
By applying the flipped classroom method on the second day of the professional development
workshop, they were sure that their learners would actually learn and teach others easily
(Kirkpatrick, 1996). The workshop taught them a more natural means of understanding the
flipped classroom method, and they were sure their students would derive the same feeling
(Guskey, 2000).
The three elementary teachers discovered that they were becoming flexible in the role
they would be playing in class (Bergmann & Sams, 2012). The participants were given an
approach where they could be easily attuned to the needs of their learners, through developed
relationships in and out of the classroom (Bergmann & Sams, 2014, 2012). Professional
development, as explained by Magestro and Stanford-Blair (2000), focuses on learning outcomes
that enable educators to employ their unique skills in classroom teaching. The three elementary
mathematics teachers proceeded to demonstrate the skills acquired by designing lessons and
subsequently applying the flipped classroom method successfully (Sparks, 2002). The
respondents confirmed that they had gained considerable benefits from the workshop
(Kirkpatrick, 1996), which had immensely expanded their knowledge concerning the suitability
of the program for application in the Saudi Arabian educational system (Fishbein & Ajzen,
1975). The workshop, which according to the three respondents, overwhelmingly relied on
information technology to disseminate information regarding the new model. Thusly further
playing a role in the future application of innovative technology in the classroom.
After the workshop, they were confident that the approach would bring them closer to the
students and parents by establishing a way to communicate with students and parents out of
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school. They were sure to capitalize on the stable relationships formed throughout the
professional development with the trainer during the professional development workshop
(Bergmann & Sams, 2014, 2012). Bergmann and Sams (2012, p. 112) found that the flipped
classroom approach enables students to socially interact with teachers and other students, which
is all-essential for meaningful follow-up of the classroom work (Vygotsky, 1987).
Overall, the three elementary mathematics teachers participated and interacted positively
with the flipped classroom approach during the professional development (Kirkpatrick, 1996).
Fishbein and Azen (1975) explained that people only pursue action if it ultimately results in
benefits. This was demonstrated by the three teachers’ positivity about the approach with a view
that the approach would be fruitful and they would be able to apply it individually in their
classrooms (Kirkpatrick, 1996). Among the different teaching experiences, the three elementary
mathematics teachers were excited to work collaboratively and create four videos lessons as this
provided them a first-hand experience of what they would be doing in class (Fischer, 1980).
They used the previous pedagogical knowledge acquired in professional development and
teaching to create collaborative new video lessons (Fishbein & Azen, 1975). They all believed
they would apply it in future classes (Fishbein & Azen, 1975). As expressed by Kirkpatrick
(1996), from the teachers' reactions criteria, learning criteria, and behavior criteria, they were
confident in the professional development workshop.
As a result, the three elementary mathematics teachers demonstrated ease in the manner
in which they quickly adapted and proceeded to apply the model in learning environments. Also,
with the technology background, the flipped classroom can be adaptable to teaching practices,
including the use of technology in educational institutions (Shulman, 1986). Accordingly, the
findings from the workshop conclude that the student is the focal point in the flipped classroom
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method (Bergmann & Sams, 2015). The teacher's role leans more towards providing a support
mechanism to facilitate the learning process. In this role, the teacher can help assess with more
accuracy how well the students understand the subject matter by applying formative assessment
(Boston, 2002). Towards the end of the workshop, having intensely applied the flipped
classroom method in the workshop, I was confident that the three elementary mathematics
teachers could go ahead and implement the flipped classroom method without additional help.
Proficient instructor improvement is significant in improving student learning by
expanding proficient learning outcomes (Guskey, 2000). In connection to improving students’
learning, proficient instructor advancement will, in general, upgrade the students' abilities and
improve educators' information improvement, as well as change their attitudes and convictions
concerning the professional development procedure (Lowden, 2005).
The improvement of the professional development workshop. During the professional
development workshop, the three elementary mathematics teachers affirmed that they would
proceed to applying the skills acquired in real learning environments (Fishbein & Ajzen, 1975;
Magestro & Stanford-Blair, 2000). The three elementary mathematics teachers further agreed
that the innovative applications introduced would considerably shorten the learning cycle, as
well as the effort dispensed during lessons (Kirkpatrick, 1996). Concisely, all the respondents
affirmed that the researcher was thorough and knowledgeable given the excellent manner in
which the workshop was carried out.
The three elementary mathematics teachers offered several suggestions regarding how the
researcher could make improvements to the workshop. Key among them being the provision of
electronic devices to each of the respondents. Furthermore, one of the respondents suggested that
the researcher increase the number of workshop days to three for the respondents to better
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interact with the content provided as part of the professional development. One of the teachers
suggested involving their elementary students in creating the videos lessons, which can be one of
the future research applications. However, Park and Braud (2017) found that when the students
in middle school design multimedia content by the visual content design, their learning outcomes
are significantly higher than learning outcomes from video content design. However, they
concluded that it was difficult for eighth-grade students to create multimedia content by the
visual content (Park & Braud, 2017).
During the professional development workshop, the confidence of the three elementary
mathematics teachers about the design of the video had increased when they collaboratively
designed the second, third, and fourth video lessons because they had practiced four times
(Vygotsky, 1987). The last suggestion was providing them resources about the flipped classroom
in the Arabic language. This could facilitate learning at their own pace. According to Bergmann
and Sams (2014), students can learn at their own pace if they are presented with instructions and
information. They can do much better than they would in a classroom that is limited by time.
These findings conclusively agree with the theories and conceptual frameworks
articulated in chapter one. The constructivist theory postulates that new knowledge is predicated
upon existing prior and relevant information in a given discipline (Fischer, 1980; Wadsworth,
1996). The theory which is based on a psychological concept describes the process through
which students obtain knowledge during the practice of learning, which is directly linked to
education. The critical assumption offered by the theory suggests that knowledge acquisition
stems from existing information (Fischer, 1980). The assumption which has been widely adopted
in educational circles has a direct relationship with a wide range of techniques applied in the
field of education and is proven by the fact that all the three mathematics teachers have prior
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experience with the technology (Mishra & Koehler, 2006).
Designing Professional Development on Flipped Classroom in Saudi Arabia
Professional development improves the knowledge and instructional procedures that
eventually increase performance of the students (Wei et al, 2009). Designing the teacher
professional development on the flipped classroom marks an essential step in ensuring success
for the new approach to teaching in Saudi Arabia. Professional development implies the
acquisition of knowledge and new skills, as well as an improvement of personal attributes, which
are meaningful in the execution of professional duties in the entire professional life.
I used the feedback from the three teachers and individual experience of the flipped
classroom to write these recommendations for the designing the professional development on the
flipped classroom approach in Saudi Arabia.
-

The teachers should be encouraged to enroll in the professional development to furnish
themselves with the new physical skills needed in the implementation of the flipped
classroom. These include skills in handling and providing technological tools.

-

I recommend the Ministry of Education in Saudi Arabia provide adequate professional
learning on the flipped classroom where the where the student-centered approach should
be implemented during the professional development workshop in place of the traditional
teaching approach or leader-centered (Bergmann & Sams, 2012).

-

During professional development, teachers should be provided with the first-hand
experience of the flipped classroom method (Postholm, 2012).

-

Throughout the professional development workshop, I commend emphasizing on in-class
learning by facilitating an efficient professional development, addressing the formative
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assessment, and the ‘why’ question with respect to the content taught during the
professional development workshop (NRCMLSC, 2001).
-

The teacher professional development program should include the use of technology in a
flexible and rigorous program to update the teachers with new problem-solving skills
related to the use of the flipped classroom (Shulman, 1986).

-

I recommend providing a conducive environment for teachers' professional development
goals. Workshops should be built to enhance long-term professional development
scheduled into regular follow-up. Also, it is recommended that the professional
development program should enhance frequent workshops/seminars.

-

The professional development schedules should accommodate study groups, this will
allow the teachers to discuss important elements, topics, share and exchange ideas on
flipped classroom method use. Also, it should include both formal and informal learning
(Dabbagh & Kitsantas, 2012).

-

Teacher professional programs should take note of other specialized programs outside the
school. A coherent opportunity for professional learning often encompasses a specialized
program that is built-in everyday work to enhance the capacity of the teachers.

-

I recommend providing and share best practices of the flipped classroom method to
ensure that it represents the true approach to the flipped classroom to avoid confusion on
the new approach. Also, providing various practices that support the transformation of
teachers and students.

-

The teacher professional development should allow the involvement of more participants
such as students and parents. This will increase the confidentiality of the communities in
Saudi Arabia when their children are taught using the new approach.
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-

The professional development should be three or more days to better interact with the
content provided as part of professional development. Also, providing the teachers
resources about the flipped classroom in the Arabic language which could facilitate
learning at their own pace.

Single Case Discussion
In this single case discussion, I discussed each case separately to understand their
experiences Individually.
Case A - Mr. Fahad
Affordances and Constraints Related to the Shift in Focus for Classwork
Teaching style before the flipped classroom. Before the implementation of the flipped
classroom method, Mr. Fahad was utilizing the traditional teaching method (Freire, 2000;
Spencer & Jordan, 1999). In addition, he was an essential source of information and knowledge
in the classroom. Mr. Fahad spent 90% of the lesson time to explain new ideas and the class’s
objectives (Alebaikan & Troudi, 2010). He did this alone, while more than 30 students remained
silent and in passive attitude. In addition, only four out of 36 students were active and
participated by providing shallow or superficial answers, such as yes or no answers without
explanations. Mr. Fahad was trying to do his best in his teaching practice, but he was missing
some critical aspects, such as providing all students opportunities to participate individually and
as groups, whilst applying formative assessment (Boston, 2002) and interactive discussions
(Bergmann & Sams, 2012; Bhagat, Chang, & Chang, 2016). Just about 5–10% of the students in
the class took an interest. During the lesson, the teacher failed to “pose purposeful questions”
(National Council of Teachers of Mathematics, 2014. p. 3) that could stimulate collaboration
between the students or self-discovery that forms part of individual development (Dupree & van
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Ingen, 2016). As per Kraut (2015), teachers in the classroom need to establish space and time
that allow students to learn, interact, and reflect on their learning to achieve excellence in
student’s learning.
Mr. Fahad had previously tried a teaching strategy which involved having a series of
questions the students would solve at home. The parent who claimed they did not want it because
they could not understand it initiated its downfall. He went back to using the traditional
approach, which eventually made 90% of the students inactive in class.
Mr. Fahad was trying to do his best to help his students to learn by teaching and
explaining most of the lesson time, but his traditional teaching strategy was in the structure of
yes and no questions or closed-ended questions, and its constrained students from further
clarifications, interaction, practice, and reflection on their learning. Teachers should be aware of
learning theories and theoretical concepts such as constructivism and Zone of Proximal
Development (ZPD) (Rogoff, 1984; Vygotsky, 1987). Mr. Fahad did not apply the constructivist
approach where the teachers work in general is to urge students to build their insight from earlier
comprehension by connecting with the environment, social cooperation, and dynamic
commitment (Fischer, 1980; Wadsworth, 1996). Additionally, asking questions that only require
yes and no answers may discourage students from unraveling their potentials and ability in
mathematics (National Council of Teachers of Mathematics, 2014).
Teaching style during the flipped classroom. On the first day of the implementation of
the flipped classroom, eleven students had not watched the video at home. Nevertheless, 25 of
them had watched the videos lesson; hence, they were prepared for the class by watching the
video lesson before the class time. This was enabled by the ubiquitous presence of technology
and internet (Reiser & Dempsey, 2012), but technology does not guarantee that all students will
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understand everything they watch at home (Van de Walle, 1998).
In respect to technology, the teacher used a projector and video lesson to teach students
who had previously watched the video and those who did not. Those who had previously
watched it had an opportunity to review it. Mr. Fahad used this opportunity to try a new
approach altogether. The use of video lesson at the beginning of the lesson time was captivating
to the students and caught their attention. Mr. Fahad wrote three questions on the whiteboard and
about 25% of the students in the class showed intents to respond to the questions by raising their
hands. This confirms Clark’s (2015) assertion that students’ level of engagement and
collaboration is upgraded through the usage of flipped classrooms.
When using a flipped classroom, the teacher assisted the students in learning (Bergmann
& Sams, 2012). In comparison to past classes, Mr. Fahad believed that the students were active
and presented their thought coherently when they had opportunities to participate. They could
effectively discuss the answers amongst themselves, indicating an improvement in learning. True
to the argument of Bergmann and Sams (2014), teachers should allow the students to participate
actively in their learning instead of being passive learners. During the flipped classroom method,
Mr. Fahad was a facilitator in the learning process. According to Al-Ghamdi, and Al-Bargi
(2017), the flipped classroom assists students in having an optimistic attitude in the classroom.
Through the flipped classroom method, there is an enhancement of creativity of the student, and
a new scholarship atmosphere is shaped (Bergmann & Sams, 2012).
Students’ learning mathematics before the flipped classroom.
In the classroom. Classroom learning could be described as teacher-centered where the
goal of the teacher is explaining and teaching the content all the lesson time (Alebaikan &
Troudi, 2010; Fareh, 2010). Mr. Fahd used most of the time assigned for teaching in explaining
152

the concept. He only reserved ten minutes towards the end of the lesson, during which he
required the students to participate and employ what they had learned. I found this a significant
issue that affected the performance of the students. Practically, it left no time for about 90% of
his students who did not participate and practice the day’s content. The National Research
Council and Mathematics Learning Study Committee (2001), finds that mathematics teachers
should take emphasis on in-class learning by addressing the ‘why’ question with respect to the
content taught. This was essential in making the students understand how problems are worked
out.
The teacher also noted that individual differences in a vast classroom was the greatest
hindrance to learning. He only reserved ten minutes for solving text exercise and neglected
formative assessment (Boston, 2002). He grossly missed the point expressed by the National
Council of Teachers of Mathematics (NCTM) (2000, p. 22) that “Assessment should not merely
be done to students; rather, it should also be done for students, to guide and enhance their
learning.” If teachers can assess students during the lesson, they can have first-hand data
regarding their progress, which they can use to make their learning better (McCombs & Whisler,
1997).
Out of the classroom. Without any communication tool between Mr. Fahad and his
students and their parents out of the school, Mr. Fahad mentioned that some students did their
assignment or homework at home. However, some of them did not participate well in the
classroom. Coleman and McNeese (2009) found that parents' involvement has a positive impact
on students learning and their academic achievement, especially in elementary schools
(Bergmann & Sams, 2016) and mathematics (Bergmann & Sams, 2015). At the elementary level,
parents should work collaboratively with school and teachers for the sake of better academic
153

achievement for their children (Bergmann & Sams, 2016). Involvement can be established
through levels of clarification (Epstein, 2005), which includes caring for the primary needs of
students, school’s communication through conference notes, report cards and memos, unpaid
assistance, learning outside schools comprising homework, setting goals and projects, being a
decision maker at neighborhood schools, and working together with the leadership in the
community leadership to build better liaisons with the school.
Before the implementation of the flipped classroom, few of the students practiced these
activities with the teacher. Outside the classes, the majority of the students did not practice these
activities; therefore, they denied themselves an opportunity to understand the content. In the
beginning, Mr. Fahad was also hesitant to create the WhatsApp group, implying that he did not
want to receive hundreds of messages from parents and the school outside the classroom routine.
Learning outside the school is facilitated by an official communication tool (Bergmann & Sams,
2012).
Students’ learning mathematics during the flipped classroom.
In the classroom. After Mr. Fahad presented the video lesson using the projector during
the first five minutes of the class, he asked the students to solve the first three questions using a
textbook. The students became busy trying to answer the questions. Additionally, some of the
students assisted each other to solve the questions. Mr. Fahad facilitated opportunities for
students to construct knowledge and experiences based on what they learned from the video
lesson (Phillips, 1995) by interaction with the environment, social interaction, and active
engagement (Fischer, 1980; Wadsworth, 1996). As Mr. Fahad mentioned in the post-interview,
“Now students have enthusiasm, ask for information, show information, and know how to verify
it.” The students developed their conceptual understanding during the flipped classroom under
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better guidance from the teachers (DeSantis, Van Curen, Putsch, & Metzger, 2015; Grypp &
Luebeck, 2015).
Bergmann and Sams (2012, p. 25) questioned when they started implementing the flipped
classroom method: “What is the best use of face-to-face time with students?” In the classroom,
Mr. Fahad transformed his role from being the only source of knowledge to a supervisor who
facilitated exercises, such as information gathering and discussions (Bergmann & Sams, 2012;
Lage, Platt, & Treglia, 2000). Also, during the lesson time, Mr. Fahad provided immediate
feedback and assistance to his students (Zack et al., 2015).
Mr. Fahad acknowledged that his students had information before coming to class when
they viewed the videos. This made his expectations grow when he saw that his students could
view the lesson before class time. According to Bergmann and Sams (2014), the flipped
classroom method helps students take an active part in learning instead of being unmotivated
learners.
Individual differences were a consistent problem before Mr. Fahad used the flipped
classroom. He could not know the ability of his learners because he used the entire lesson’s time
to talk. He had no time to assess them, either. Al-Zahrani (2015, p.1143) asserted that “the
implementation of the flipped classroom creates a new atmosphere that better supports learning
and creativity.” He believed that the environment was changed after implementing the new
approach. This is because his students became active in answering and asking questions, as well
as verifying responses almost all of the lesson time.
During the post-interview, Mr. Fahad attested, “The students now come to the classroom
with at least basic information about their topic.” Flipped classroom makes it easier for the
facilitator to deliver information outside class time, thus having plenty of time in the classroom
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for deliberations (Bergmann & Sams, 2012; Bhagat, Chang, & Chang, 2016), question-answer,
and one-on-one interactive (Palmer, 2015) and collaborative sessions (Lage, Platt, & Treglia,
2000). During the implementation of the flipped classroom, Mr. Fahad asked higher-level
thinking questions, which were included in the mathematics textbook (Obeikan, 2012). These
questions gave the students an upper limit of learning mathematics and focused on the critical
thinking skills and connection to the students’ life experiences. I observed that 90% of the
lesson’s time was practicing and solving the textbook questions and what they had learned from
the videos. According to the National Council of Teachers of Mathematics (2000, p. 20),
"students must learn mathematics with understanding, actively building new knowledge from
experience, and prior knowledge." Mr. Fahad’s questions or "formative assessment" helped him
to identify learners who needed extra help and assisted them in taking practical steps to foster
their needs and raise their spirits in active learning (Bergmann & Sams, 2012; Boston, 2002; Lai
& Hwang, 2016; Vygotsky, 1987).
Mr. Fahad believed that with the flipped classroom, students know how to learn, solve
problems, and become a party to getting information, rather than waiting for the teacher. This
helps them acquire skills including collaboration, and independent and critical thinking (Bhagat,
Chang, & Chang, 2016). Additionally, he pointed out that the implementation of the flipped
classroom offered excellent instructions, making learning learner-oriented and a worthy use of
time (McCombs, & Whisler, 1997). Moreover, he believed that the flipped classroom assisted
learners in pondering about themselves and developing constructive perceptions and positive
approaches to learning (Al-Ghamdi& Al-Bargi, 2017; Love et al.2014). This was seen in Mr.
Fahad’s classroom.
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Out of the classroom. According to Mr. Fahad, the relationship amongst teachers,
parents, and students improved because parents could view the videos with their children and
know what the lesson will be all about. Furthermore, flipped classrooms help the teacher create a
stronger relationship with the students (Bergmann & Sams, 2014, 2012). In addition, some of the
students asked for more information through WhatsApp. During the implementation of the
flipped classroom, Mr. Fahad believed that the WhatsApp gallery operated as a library where the
students could view the video lessons frequently. Mr. Fahad mentioned, “The students now come
to the classroom with at least basic information about their topic.” In addition, out of the
classroom, some of the students were able to solve the textbook questions from their prior
knowledge and the video lesson (Fischer, 1980; Wadsworth, 1996). During the implementation
of the flipped classroom, Mr. Fahad believed that students do not rely on teachers or their parents
to do their homework because watching the videos helped them answer textbook questions and
practice the activities before class, as they had understood the central concept. Bergmann and
Sams (2014) outline a benefit of the video instructions as the ease of accessibility. Video lessons
can be stored and used again by absent students, which also helps students to set their own pace
in learning (Al-Zahrani, 2015; Bergmann & Sams, 2012). Moreover, they can develop a better
tactic of understanding the lesson (Bergmann & Sams, 2014).
Affordances and constraints related to the increased use of technology.
Before the flipped classroom method. During Mr. Fahad’s teaching experiences, he was
already utilizing some websites to explain multiplication and geometry from his laptop. In my
preliminary observation, I noted that Mr. Fahad was utilizing high-tech tools, especially a laptop
and projector, to demonstrate his presentation to the learners, which was in line with the
Technological Pedagogical Content Knowledge (TPACK) (Shulman, 1986) and M-TPACK
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(Mishra & Koehler, 2006). Mr. Fahad designed about 95% of his lessons through PowerPoints,
as he mentioned during the pre-interview that he had knowledge of technology even though he
was using a traditional approach. In view of Lunenburg (1998), technology is strongly linked to
constructivist theory in student learning (Jonassen, Peck, & Wilson, 1999). Even though Mr.
Fahad applied some of the technology tools in his class, the responsibility for learning remained
on the teacher because Mr. Fahad was utilizing the traditional teaching method and spent most of
the lesson time explaining.
During the flipped classroom method. According to Mr. Fahad during the postinterview, technology has become an essential tool in teaching and learning in this century. Mr.
Fahad employed WhatsApp, videos, and PowerPoint in his classes to communicate and teach his
students (Shulman, 1986). The flipped classroom method has changed the traditional outlook in
teaching because of the use of tools such as video lessons, projectors, and laptops (Reiser &
Dempsey, 2012).
He had a thorough background in technology and supported its classroom use in
mathematics (Mishra & Koehler, 2006). He believed that the flipped classroom approach
expanded the classroom time, which he used to teach new concepts (Bergmann & Sams, 2014).
Before applying the approach, Mr. Fahad had limited time; therefore; there was a need to make
the most out of it. Flipped classrooms with the use of technology will enhance learning
experiences for mathematics. Facilitators can utilize their technical expertise and improve a
learning environment to capitalize on mathematical learning practice (Mishra and Koehler,
2006).
Mr. Fahad believed that the flipped classroom improved the overall class management
including the organization of content. According to Mishra and Koehler (2006), technology
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expands the teacher’s time leaving more room for viewing videos. Nevertheless, Mr. Fahad
believed that the student may be exposed to unwanted YouTube videos; hence, the need for
adequate monitoring in learning management system (Lai & Hwang, 2016).
Case B - Mr. Mohammed
Affordances and Constraints Related to the Shift in Focus for Classwork
Teaching style before the flipped classroom. During the pre-interview, Mr. Mohammed
mentioned that he was applying cooperative learning. However, I observed that he was teaching
and explaining for 90% of the lesson time, just leaving a little time for student participation
(Alebaikan &Troudi, 2010; Fareh, 2010). This approach demotivated the students, and only one
or two from each group could answer the questions. At the beginning of his lesson, I noticed that
he depended on individual participants, turning to joint involvement in the last ten minutes of his
lesson time.
During the pre-interview, Mr. Mohammed mentioned that he needs professional
development to improve his teaching method. As explained by Wei et al. (2009), professional
development enables the teacher to improve their instructional procedure, which rekindles the
student’s interest to learn and eventually improves student performance. Furthermore, Hawley
and Valli (1999) find that effective teacher development enables collaborative working between
students and teachers. None of this existed in Mr. Mohammed’s classroom, a reason he was
unable to deliver adequately.
During the last ten minutes of Mr. Mohammed’s lesson time, Mr. Mohammed asked his
students to solve three questions from the textbook as groups. The number of participants
increased by 20%, in the last ten minutes, because he gave them the chance to participate. Also,
he was able to facilitate learning and moved between the students to correct their answers. By the
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end of the lesson, he asked the students to solve three questions as homework.
Teaching style during the flipped classroom. During the implementation of the flipped
classroom, from my observation, Mr. Mohammed asked the students at the beginning of the
lesson if they had watched the video lesson. From my observation and Mr. Mohammed’s Flipped
Classroom Procedure Checklist, 25 of the 35 students had watched the video lesson before the
lesson time. Also, he asked the students if they had questions before he played the video.
Bergmann and Sams (2015, p. 43) realized that “the real benefit of flipping the classroom is
reinventing the class time”. Mr. Mohammed played the video for students with the projector just
one time in five-minute intervals. According to Bergmann and Sams (2015, p. 51), “In a flipped
classroom, students get assistance with content right when they need it.” After that, he wrote one
question from the textbook on the whiteboard and asked the students to solve it individually
(Fischer, 1980). The students became busy solving the question and the teacher moved between
them to observe and correct their answers, thereby providing them "immediate feedback" as and
when needed (Bergmann & Sams, 2012; Chen, Wang, & Chen, 2014, p.21).
Bergmann and Sams (2015, p. 31) stated “If the only change you make is flipping the
time of day you deliver direct instruction and have student’s complete worksheets, you have not
made pedagogical changes. You have merely made temporal changes.” Under the guidance of
the teacher, about four students from each group answered the question. Consequently,
interaction and interest in learning was high. Mr. Mohammed helped students to achieve the next
level of understanding (Fani & Ghaemi, 2011). The level of teacher-students and student-student
discussion increased; I observed that some of the students who watched the video lesson at home
were explaining to their peers who did not watch it. After that, Mr. Mohammed asked the
students to work as groups and he wrote another question from the textbook on the whiteboard.
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The students cooperatively worked in solving question as groups. Clark (2015) points out that
engagement and collaboration are improved and the shift of focus makes the students more
active in class and increases their interaction and participation. Mr. Mohammed utilized about 35
out of 45 minutes to supervise the students' answers and provide them his feedback about their
answers (Vygotsky, 1987). I observed that the amount of teacher-student and student-student
discussions during the lesson increased.
In the post-interview, Mr. Mohammed stated, “Most of the lesson time, the students were
solving the questions including the high-level thinking questions in the textbook.” By the end of
the lesson time, the students were able to solve all of the 17 exercises in their textbook, including
the high-level thinking questions. According to constructivist views, a teacher has a more
significant impact on how she/he provides higher-order-thinking questions that allow learning
through individual (Fischer, 1980; Wadsworth, 1996) and social construction (Vygotsky, 1987)
of knowledge to form new knowledge. I witnessed constructivism in the sense that the teacher
could introduce instruction better, therefore, make the classroom engaging. His students used
prior knowledge that they had during the classroom hours.
The shift in focus for Mr. Mohammed was an opportunity to explore newer teaching
strategies. Previously, he had tried the traditional approach as well as cooperative learning.
Therefore, when an opportunity came, he gladly integrated cooperative learning with the flipped
classroom (Bergmann & Sams, 2012). Mr. Mohammed stated, “Previously students were waiting
for the explanation from the teacher. Now with the flipped classroom method, the students
already have the information and clarification in the video lesson. As a result, the students'
initiatives increased in the classroom.” Mr. Mohammed believed that changing the focus from
teacher-centered to student-centered was a chance to make the lesson livelier and was an
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indication of the changing learning culture in Mr. Mohammed’s class (Bergmann & Sams,
2012). Also, he believed that changing the focus expanded the creativity, bringing on a better
method of solving the textbook questions in the classroom. With the flipped classroom the
teacher needs not stand before the students for a long time as is the case in the teacher-centered
approach (Cuban, 1983). To ensure that the students are attuned to the right direction, correct
materials must be presented at all times. Mr. Mohammed believed that with a shift in focus, a
teacher could grow a new culture of learning.
Students’ learning mathematics before the flipped classroom.
In the classroom. From where I sat, I could see Mr. Mohammed did the talking alone
during most of the lesson time. He did not involve all of the students, because he did not apply
an approach that called for “the cooperative learning strategy.” Before the implementation of the
flipped classroom, in the pre-interview, Mr. Mohammed mentioned that he was applying “the
cooperative learning strategy.” In fact, he used the traditional teaching method where the teacher
is the single source of knowledge (Alebaikan & Troudi, 2010).
From my observation, about 90% of the students or more could not answer simple
questions and they were passive. Bergmann and Sams (2015, p. 50-51) stated, “Many math
teachers want to assign higher-order tasks, but struggle to find the time to do so.” Before the
implementation of the flipped classroom in Mr. Mohammed’s class, approximately 70% of the
textbook exercise could not be finished in the class, which means that because of the lack of the
time in the classroom, the majority of students could not apply all that they had learned in class.
As indicated in the pre-interview, he believed that his learners improved in comparison to
when he was using cooperative learning within the frameworks of traditional teaching. However,
regarding homework, in the pre-interview Mr. Mohammed stated, “Some of the parents were
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doing the homework for their children,” which suggests that perhaps some of the students could
not handle their homework and they could not understand the lesson taught.
Out of the classroom. Mr. Mohammed believed that the lack of parental interest and
follow-up on their children’s education also prevailed as a substantial factor that affected the
students' learning. He was however interested in the learning website created by the Ministry of
Education in Saudi Arabia, which could facilitate learning. He created an account where he could
interact with the students in solving questions. This action led to more issues. For instance, Mr.
Mohammed mentioned that he did not have any communication tools with students and their
parents out of the school. According to Bergmann and Sams (2016, p. 68), “Anyone who has
taught in an elementary school understands that parents have a big role in their child’s
education—more than parents of students in secondary school.” During out-of-class homework,
which Mr. Mohammed gave during the class, only a few of them could handle it, which suggests
that perhaps a number of the students could not solve their homework by themselves. Also, it
was unusual that some of the students had the correct answers in their textbook but they could
not solve the problem in the classroom. This shows that the students' learning of mathematics
outside the classroom was worse than within the classroom. Some of the reasons for this may
include that there was no communication outside the school between the teacher and the students
and that the students did not apply the concepts that they learned in the classroom (Price, 1996).
Students’ learning mathematics during the flipped classroom.
In the classroom. I observed that the teaching method changed altogether during the
flipped classroom teaching method. The teacher did not spend the class time teaching and this
resulted in solving 95% of the textbook's questions. Van de Walle (1998) explained the meaning
of doing mathematics:
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Mathematics is more than completing sets of exercises or mimicking processes the
teacher explains. Doing mathematics means generating strategies for solving problems, applying
those approaches, seeing if they lead to solutions, and checking to see whether your answers
make sense. (p. 13)
During the class, Mr. Mohammed facilitated learning and he had more time to move
around the class to check the students’ answers, keep the students engaged, and to address the
smaller needs of the learners individually (Fani & Ghaemi, 2011; Leong & Bodrova, 1996;
Vygotsky, 1987). Four of six students from each group were willing to participate and explore
their own understandings (Bergmann & Sams, 2012). Mr. Mohammed believed that the students’
learning became successful, unlike in previous classes. During the flipped classroom method, the
students were busy solving the mathematical problems, and they were discussing the answers
with each other thereby creating a learning environment (Vygotsky, 1987).
Mr. Mohammed believed that learning environment was healthy in terms of relationships
and he was mentoring the students on how they can answer questions. According to Plamer
(2015), the flipped classroom makes the teacher a mentor, therefore increasing his ability to
manage and guide students, based on differing learning styles. Mr. Mohammed believed that the
flipped classroom indeed increased social interaction in the classroom, as put forth by Vygotsky
(1987). The students were able to discuss their answers and solve the questions together. Amid
these interactions, Mr. Mohammed stands in as a mentor so that cooperation can be meaningful
and the necessary follow-up can be made to foster success (Bergmann & Sams, 2012).
Out of the classroom. Mr. Mohammed said, “Now the students can ask the teacher if
there is any question about the lesson that built a positive relationship between the teacher and
the students.” His words affirm that he had a conviction that watching videos outside of the
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school grew students’ participation confidence in the classroom; they no longer feared to
participate in class. Also, it confirmed that the flipped classroom method helps the teacher and
students even when they are absent from the lesson (Bergmann & Sams, 2012).
Mr. Mohammed believed that watching videos outside the class improved the students’
confidence, as they could fearlessly participate in class. This advantage was widely
conceptualized by Bergmann and Sams (2014), who said that recorded instructions and video
favors learning since students, parents, and teachers can always re-watch the lesson.
Mr. Mohammed believed that students could not miss out if they made time to review
everything taught the previous day when they were absent. According to Bergmann and Sams
(2016, p. 73), “Teacher absences can also be a problem, because it is often difficult to find a
substitute teacher who can adequately replace the classroom teacher. Flipped learning solves the
problem of both student and teacher absences.” This can also boost their confidence that they
were taught.
Affordances and constraints related to the increased use of technology.
Before the flipped classroom method. Mr. Mohammed’s school provides PCs and
projectors for every classroom in first through third grades. Additionally, the school offered a
laptop and projector for every classroom in fourth grade through sixth grade. Mr. Mohammed
attested to having used technology in about 70% of classes he taught in the last 23 years (Mishra
& Koehler, 2006), but depending on how one uses technology, it can either help the learners
excel or demoralize them.
Mr. Mohammed, for instance, believes that the use of the technology can help the
students learn quickly (Reiser & Dempsey, 2012). As Mr. Mohammed noted before the
classroom method, technology can help the teachers in classroom management, but the ratio of
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merits and demerits vary depending on the lesson and the class size. He believed that technology
could save time when the class is large. In the pre-interview, Mr. Mohammed stated that,
The benefits of using technology in the classroom with certainty are present, but the
ratios vary, varying from lesson to lesson. Some lessons’ use technology limits you to
delivering information to students, but the benefits exist, but ratios can vary based on the
type of the lesson and the number of students in the classroom.
As outlined in the Theory of Reasoned Action (TRA) proposed by Fishbein and Ajzen (1975),
they believe that people undertake things if they perceive the outcome would benefit them. On
another hand, from my observation before the implementation of the flipped classroom method, I
noted he did not utilize it widely in his classroom.
During the flipped classroom method. During the flipped classroom, Mr. Mohammed
perceived the benefit and constraints of using technology (Fishbein & Ajzen, 1975). Benefits of
the flipped classroom and the use of technology motivated more students to participate
(Bergmann & Sams, 2012), as demonstrated in the completion of homework at home and
exercises in class. Mr. Mohammed believed that he could communicate more effectively than
before and the flipped classroom method created more time for him to facilitate the students’
answers within the lesson. In addition, the students understood concepts without much struggle
because they had watched the video lesson before the class lesson time.
Bergmann and Sams (2012, p. 25) stated, “We believe that flipping allows teachers to
leverage technology to increase interaction with students. We are not advocating the replacement
of classrooms and classroom teachers with online instruction.” Mr. Mohammed believed that the
flipped classroom required him to work more during class lessons than before, as he mentioned
during the teachers' focus group:
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Some of the parents and teachers believe that this method is easier to teach the students,
but when I applied this method I worked more than before, especially in the classroom when you
follow up with the students and help them to correct their answers in the classroom.
It was unusual for him that his students could apply concepts learned well. Mr.
Mohammed believed that the utility of the technology and flipped classroom method was that
students were changed from being passive listeners to active learners of new concepts, in and out
of classes. Also, about 85% of the students participated in both classroom and homework
exercises, which confirmed Al-Zahrani’s (2015, p.1143) argument that implementing a flipped
classroom creates an ultimately better environment that facilitates learning and creativity. Mr.
Mohammed also came to believed that his students could learn at their own pace (Bergmann &
Sams, 2012; Clark, 2015; DeSantis, Van Curen, Putsch, & Metzger, 2015).
Mr. Mohammed believed that technology made teaching easier for him and the parents.
The technology was thus a platform for relationship building, in addition to improving the
classes’ use of time (Mishra & Koehler, 2006). Hence, it was an opportunity for him to
maximize time by freeing up time by using videos that helped students understand easily and
faster.
Constraints he cited relating to the failure of delivery of the videos’ lessons can be
attributed to technical hitches. When they do occur, the effect can be wasteful. Mr. Mohammed
believed that the application of the “IEN Platform” could be a tool to facilitate parent-teacherstudent communication out of school (Bergmann & Sams, 2012).
Case C - Mr. Ali
Affordances and Constraints Related to the Shift in Focus for Classwork
Teaching style before the flipped classroom. Before the flipped classroom, Mr. Ali was
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fond of utilizing the traditional approach to teaching (Alebaikan &Troudi, 2010; Fareh, 2010),
and he ended up teaching for most of the lesson time—almost 90% of the lesson time. He
believed that his students lacked the basic knowledge they needed for adopting new strategies.
Before the implementation of the flipped classroom, in the pre-interview, Mr. Ali confirmed that
he was using 75% of his time in class to teach the students. Almost 90% of the students were
silent with just about five out of 25 students participating. According to Van de Walle (1998, p.
33), "Some teachers may think that showing students how to solve a set of problems is the most
helpful approach for students, preventing struggling while saving time." In the pre-interview, Mr.
Ali stated that “the students lacked the basic skill and I was sure that different strategy would
only work with excellent students.” Therefore, Mr. Ali believed that the lack of the students'
background information in mathematics stood out as an inevitable constraint to changing the
focus of his classroom. The question here is how can the students have "basic skills" if they do
not have the opportunities to participate and represent their ideas in his class.
Before the implementation of the flipped classroom and from my observation of Mr.
Ali’s class, while he was teaching he did not utilize the formative assessment. Also, he did not
ask the students purposeful questions. The failing of applying the formative assessment can be
the cause of Mr. Ali's lack of knowledge regarding his students' academic achievement.
According to Al Alhareth and Al Dighrir (2014):
Assessments should improve education and be part of the learning process rather than an
interruption to it, and students should themselves learn from it. It should not be an
interruption to the learning and be a goal in itself, as is currently the case in Saudi Arabia.
(pp. 889–890)
From the pre-interview, Mr. Ali stated, “Believe me you cannot see that, and you cannot know
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whether the students understood or not because of the somewhat large number of the students in
the classroom.” Mr. Ali did not know the level of the progression of his students and where they
were having problems. Boston (2002) clearly pointed out that knowing how students are
progressing and where they need support is necessary for making instructional adjustments,
especially for re-teaching, providing more practice opportunities, and testing different
instructional methods. There is a variety of assessment methods that can be used to develop the
teachers’ teaching style in the classroom including written, portfolios, projects, rubrics, oral tests
in the class, and classroom discussions (Liebars, 1999). With the feedback of the teacher about
the performance of the students, these can serve as the main ways that can help in the teaching
process (Liebars, 1999).
Teaching style during the flipped classroom. During the implementation of the flipped
classroom, on the first day, 18 out of 25 students watched the video and 10 completed the
homework, which suggests that the majority of the students did not have problems accessing the
internet from home. According to Bergmann and Sams (2012, p. 20), “all we are doing is
speaking their language.”
Mr. Ali believed that changing the focus in class from teacher centered (Alebaikan &
Troudi, 2010; Fareh, 2010) to student-centered made learning enjoyable. Almost all the lesson
time (45 minutes) was spent solving the textbook questions. In the post-interview, Mr. Ali stated
that
The changes in the classroom are too many. Now the student is excited to get additional
information about the lesson within the class. Also, during the implementation of the
strategy, we were able to solve all exercises including the high-level thinking questions in
their textbook.
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During the implementation of the flipped classroom, Mr. Ali required some of the
students to explain and represent how they had arrived at their solutions on the whiteboard. Van
de Walle (1998, pp. 42–43) pointed out, “As [the students] listen to other students’ ideas, they
come to see the varied approaches in how mathematics can be solved and see mathematics as
something that can do.” During Mr. Ali’s class, I observed that the discussions and the
interaction increased between teacher and students and students and students.
Mr. Ali believed that the flipped classroom method allowed him to have more time to
work with his students individually and gave the students more time in the class for activities and
discussion (Clark, 2015; Grypp & Luebeck, 2015). During the lesson time, Mr. Ali was walking,
moving between the students, asking question, and facilitating their learning (Bergmann & Sams,
2012; Vygotsky, 1987). Mr. Ali allowed the students to represent and connect their ideas
(Fischer, 1980; Wadsworth, 1996). Van de Walle (1998) described the importance of the
implementation of the learning theory in the classroom stating that “The best learning
opportunities, according to constructivism and sociocultural theories, are those that engage
learning in using their own knowledge and experience to solve problems through social
interaction and reflection.” (p. 29)
Mr. Ali believed that, before the implementation of the flipped classroom, he was
focusing on the basic questions because it was very difficult for the students to solve the highlevel thinking questions. During the implementation of the flipped classroom, he believed that
his students were able to solve these questions from their textbook in the class.
Students’ learning mathematics before the flipped classroom.
In the classroom. Before the implementation of the flipped classroom, in the last ten
minutes of class, just two students had an opportunity to apply what they had learned in class.
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Mr. Ali was teaching and explaining to the students for about 35 minutes. During this time, only
a few students, about 10%, participated individually. Mr. Ali looked for correct answers without
explaining how they were achieved and 80% of the students were not interested in participating.
According to the National Council of Teachers of Mathematics (2000, p. 20), “Students must
learn mathematics with understanding, actively building new knowledge from experience and
prior knowledge.” In Mr. Ali’s case, the students could understand the lesson, but the majority
(80%) of the students did not practice and build their knowledge or participate.
Mr. Ali believed that the new law of “formative assessment” interfered with the students’
ability to learn. He informed that before the students had a “formative assessment” they were
studying because they had tests and they had to study, but now they did not study because they
do not have tests. Mr. Ali stated, “Before the formative assessment system, the students had
writing tests and needed to study. However, some of them did not study, and still, it was hard for
me to evaluate all of them at the same time.” In other words, from my observation, the
“formative assessment” conflicted with the traditional teaching method because Mr. Ali did not
have enough time during the class to assess every student. Also, it is important to provide the
students with daily feedback about their mathematics learning because, according to Van de
Walle (1998, p. 3), “feedback from daily assessment helps students establish goals and become
more independent learners.”
Mr. Ali’s opinion about the overall math’s achievement was that the students performed
below his expectations. He pointed out that
I do not know what I should say because we are the ones who taught them, and I know
that they do not have the necessary skills. There were some lessons we taught them very
fast, and the students understood it, and there were some lessons if you taught them many
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times with different strategies they would not follow.
Mr. Ali believed that due to their large number of students in the class, the teacher could not
assess the students' level of learning during class. Undoubtedly, using the traditional approach is
not devoid of such negativities (Alebaikan & Troudi, 2010).
Out of the classroom. Before the flipped classroom, Mr. Ali complained about the lack
of communication tools outside the school, he stating, "Now there is no communication tool with
the students and the parents out of the school." He believes that parental and community
involvement presented an important avenue for students to learn mathematics, which is
supported by Price (1996). Mr. Ali tried before to contact the parents, and the school created a
planner, but the parents did not respond. In the pre-interview, Mr. Ali stated that
We as "a school" create a planner, from which the parents can see what their kids learned
and what they have to do for the homework, but I did not receive responses from the
parents, and they have not signed it. After that, I stopped using it.
In addition, in the pre-interview, when asked if his students do their homework or not, Mr. Ali
stated, “It depends. There are some straightforward lessons, and most of the students did their
homework, but if they have some high-level thinking questions most of them did not do it.” In
addition to the textbook, it can be argued that the students struggled with the homework because
they did not have more resources to learn mathematics out of school and it was difficult for them
to solve their homework (Bergmann & Sams, 2012). Mr. Ali believed that when teachers and
students could not communicate out of school, the students’ learning would be difficult because
most of his students did not do their homework in the right way when they have some high-level
thinking questions. Peressini (1998, p. 578) stated, "It is important to acknowledge that much of
a child's education takes place out of school and that parents have their own expertise and unique
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knowledge about their children and thus can contribute to their children's mathematical
development." In addition, the students' learning could be better out of school if the parents have
resources to instruct their children.
Before the implementation of the flipped classroom, Mr. Ali believed that writing the
final answers without the steps of the answers and explanations from some of the websites was
evidence that the students' learning was too difficult out of the school. In the pre-interview, Mr.
Ali mentioned that there are many websites such as Hululkitab (hululkitab.com) that gave the
final answers without the steps of the answers and explanations. From the previous statement, it
can be argued that some of the students might have accessed the internet to solve their homework
as opposed to working the problems with independent efforts.
Students’ learning mathematics during the flipped classroom.
In the classroom. During the flipped classroom, Mr. Ali and his students spent almost 40
out of 45 minutes of the lesson time to practice and solve the textbook questions. The students
were evidently interested in learning, because they gave multiple answers to the questions the
teacher asked. In fact, learning turned out to be collaborative where the students were working
together on the board and they answered about 15–20 questions from their textbook during the
lesson. According to Chen, Wang, and Chen (2014, p. 18), “The environment of flipped learning
must be flexible.” For this purpose, educators need to establish space and a period, which allows
students to learn, interact, and reflect on their learning (Kraut, 2015). Mr. Ali believe that before
the flipped classroom method, the students received the information from the teacher, but now
they collect and share the knowledge in the class. There was not only more time in class, but the
students had understood the concepts and were able to apply what they had learned in the
classroom. During the class, Mr. Ali asked his students some of the textbook questions, including
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the high-level thinking questions to extend their mathematics learning. From Bergmann and
Sam's book Flipped Learning for Math Instruction (2015, p. 54), one of the mathematics’
teachers believed that “Because some of her students’ class time is now available to work on
challenging problems, they tackle the problems in small groups and find great satisfaction as
they push beyond the curriculum and take learning deeper.” Mr. Ali was able to apply these
questions, which were real-life questions, requiring a higher level of thinking. In the classroom,
there was a change. The National Research Council and Mathematics Learning Study Committee
(2001) confirmed such transformations, saying, “What matters for mathematics learning are the
interactions that take place in classrooms.” If students watch the video at home, then class time is
used to answer the questions. Mr. Ali believed that in the past, the students were afraid to
participate and answer in class because they did not understand. During the flipped classroom,
Mr. Ali believed that students were able to solve all the textbook’s exercises on the topic in their
textbook, which provided Mr. Ali with close access to the individual needs of his students
(Bergmann & Sam, 2012) and enabled him to guide their development (Fani & Ghaemi, 2011;
Leong & Bodrova, 1996; Vygotsky, 1987). Also, they become more involved in sharing with
their classmates because they break the barrier by watching the video lessons, where there are
examples of different mathematical thinking and solutions (Fischer, 1980; Wadsworth, 1996).
There was no better way of explaining how they could answer all these questions despite there
being an expert teacher (Bergmann & Sams, 2012, p. 45).
Out of the classroom. In the classroom, Mr. Ali acknowledged that the learners were
very active after watching the video at home. Mr. Ali believed that those students who watch
them at their home become more independent in the classroom than those who do not. As Lage,
Platt & Treglia (2000) indicated, the students become less dependent on the teacher, as they need
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less clarification on topics. This personalizes learning as a student prepares for a subject in
advance (Bergmann & Sams, 2012).
In the post-interview, Mr. Ali even stated, “By using this method, the benefits are not
only to the students, but from some of the parents' responses, they also benefited from it too.”
Mr. Ali believed that then both the students and their parents could learn and see the
video lessons at home and the students could do their homework. In the post-interview, he stated,
“Now both parents and students could see the lesson at home, and the students could do the
homework on their own.”
During the implementation of the flipped classroom in Mr. Ali’s class, the students and
some of their parents watched the video lesson at home. In the post-interview, Mr. Ali mentioned
that he received messages via WhatsApp from some parents who appreciated the video lessons
and the explanations in the video lessons. Bergmann and Sams (2012, p. 30), who were surprised
when they applied the flipped classroom method, pointed out that
A surprising thing happened when we started talking to parents during parent teacher
conferences. Many of them told us they loved our videos. We then asked, “You watch our
videos?” As it turns out, many of them were watching right alongside their children and learning
science. His remarks entirely summarize the benefit of flipped classroom outside the regular
class limits. It helps to do follow ups because the teacher is in a better position to know who
watched the videos or not.
Mr. Ali believed that the students could not remember what they had learned before the
implementation of the flipped classroom. He stated, “In the past, I teach the students in the
classroom, and they forget what they have learned after days, but now the students have the
video lessons, and they can review it anytime and anywhere.” He indicated the students were
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very much interested in learning and watching more videos and completing their homework.
Mr. Ali believed that the shift in focus created a new learning culture. For instance, his
students could watch the video, then go over it all once again, and write down what they needed
to. The most significant advantages could, therefore, be perceived through an opportunity to
play, pause, and replay the videos as many times as possible to ensure the students understood
the lesson. These advantages can be associated with Schroeder, McGivney-Burelle, and Xue‘s
(2015) notions of the flipped classroom, including that they found the flipped classroom method
gave students more time for studying. It was, therefore, natural to create time for viewing and
reviewing the videos, and this points towards the self-regulated study that it offers to students
(Bergmann & Sams, 2014; Lai & Hwang, 2016).
Affordances and constraints related to the increased use of technology.
Before the flipped classroom method. Mr. Ali was fond of technology despite lacking a
broad exposure to programs and software. His positive view of the resources was ease of access
to the educational materials. He believed that technology does change the classroom, mainly in
how it relieves teachers of the workload and helps to manage the classes (Mishra & Koehler,
2006). Yet, as noted during my observation on his class, before the flipped classroom, he did not
integrate technology in his class when he was teaching. It can be reported that Mr. Ali did not
associate learning outcomes with some benefits of the application of the technology in the
classroom (Fishbein & Ajzen, 1975).
Mr. Ali confirmed that he does not have interest in smart boards because they have many
technical problems. He bases this opinion on his prior experiences with them (Fishbein & Ajzen,
1975). He echoed assumptions of Mishra and Koehler (2006) in his belief that technology could
help change classroom teaching, especially in management and relieving efforts of teachers who
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have many classes to attend each day. Lee, Cerreto, and Lee (2010) also proposed that teachers
need to have a positive attitude if they intend to use technology to make the lesson more
engaging. Mr. Ali confirms that with a positive mind, teachers are likely to promote the success
of students and remain positive as they deliver the content to their learners. It helps to change the
attitude of the people as captured in the Theory of Reasoned Action (Fishbein & Ajzen, 1975).
During the flipped classroom method. Mr. Ali believed that in the past, access to ematerials was extremely challenging. In the pre-interview, Mr. Ali stated, “There was no
[Arabic] e-learning content or projectors.” Mr. Ali believed that the flipped classroom method
would increase e-materials in the future, which will help the teachers and the students to learn.
This could be explained in the broader context of the development in the 21st century. Currently,
the ease and speed of access to information are high, due to the availability of mobile phones.
The students could effectively use phones in addition to other devices that may change the
students and teachers’ conduct during class (Fry, Kitteridge & Marshall, 2008).
In the post-interview, Mr. Ali stated, “This method is easier for teachers in the teaching
process. In other words, in the first year, if the teachers have designed the videos lessons, the
next year, will be easier their teaching process will be easier.” Mr. Ali believed that the flipped
classroom helped him to cover the day’s content quickly, left time for asking the students
questions, and that over time it will help with content creation.
Mr. Ali believed that the flipped classroom is in line with the desires of the students. In
the post-interview, he stated, “One of the most important features in using the flipped classroom
method is that it is in line with the wishes of the student.” Malaguzzi (1993) indicated that “If the
children had legitimate rights, then they also should have opportunities to develop their
intelligence and to be made ready for the success that would not, and should not, escape them”
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(p. 51). Also, Mr. Ali believed that the flipped classroom method could help change classroom
teaching, especially in management and relieving efforts of teachers who have many classes to
attend each day.
However, Mr. Ali still detested some of the tools such as smartboards because they
suffered many technical problems. Apparently, as more new things are being made, more time is
needed for learning how to use them, and this can impede, in his view.
Cross-Case Discussion
Affordances and constraints related to the shift in focus for classwork
Teaching style before the flipped classroom. Before the flipped classroom intervention, a
commonality in relation to their teaching philosophy was that the teacher should be in control
(Alebaikan & Troudi, 2010). Therefore, they believed they were supposed to be the sole source
of knowledge (Freire, 2000). The most evident strategy they could integrate with this opinion
was the traditional teaching approach (Shah & Jain, 2016). All of the three elementary
mathematics teachers believed in directing the class based on their own knowledge, which turned
their students into passive listeners.
In the first case, before the implementation of the flipped classroom method Mr. Fahad
spent approximately 90% of his time explaining new concepts to the classroom (Freire, 2000;
Spencer & Jordan, 1999). This strategy made about 90–95% of the students to be inactive in the
classroom, with a passive attitude. Even though Mr. Fahad was trying to do his best and utilized
PowerPoint in the classroom, he was lacking some critical learning aspects which a mathematics
teacher should apply. Namely, keeping the students active by involving them in the lesson,
evaluating their ideas through discussions, employing formative assessment, and having them
answer questions individually and as a group (NCTM, 2000). Mr. Fahad also failed to involve
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the students by asking “purposeful questions” (NCTM, 2014. p. 3). By failing to ask the required
question, Mr. Fahad was unable to stimulate the students to become collaborative and discover
themselves through individual development. From this example one would state that Mr. Fahad
was trying to do his best as far as helping the students, by teaching and explaining to the students
most of the time. However, his strategy was based on a structure of close-ended question and this
constrained the students from asking for further clarifications or from making advanced practices
from their learning (Rogoff, 1984; Vygotsky, 1987). In addition to that, by asking questions that
only required the students to provide yes or no answers, his strategy tended to discourage the
students to fully maximize their potentials and abilities in learning (NCTM, 2014).
The second case (Mr. Mohammed) is similar to the first case, even though Mr.
Mohammed reported that he was applying “cooperative learning” in the classroom. One would
say that is not exactly the case, because Mr. Mohammed spent approximately 90% of the lesson
time teaching and explaining to the students, and he gave them little time for participation
(Alebaikan & Troudi, 2010; Fareh, 2010). Such an approach would possibly demotivate the
students and cause them to be passive rather than active. He also depended on individual student
participants at the beginning of the lesson rather than throughout the whole lesson, which shows
that Mr. Mohammed need a professional development to understand the cooperative learning
method and enhance his teaching style (Hawley & Valli, 1999). At the end of the lesson, the
number of student participants increased by approximately 20% because Mr. Mohammed gave
the students a chance to cooperatively participate by asking groups to solve three questions from
the textbook. An increase in the number of participants in the classroom shows that Mr.
Mohammed should encourage more student participation in the classroom.
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The third case (Mr. Ali) mostly focuses on the traditional approach to teaching prior to
using the flipped classroom. In this case, Mr. Ali used this approach to teaching about 90% of the
time. According to him, the students lacked the necessary knowledge that is required to develop
new strategies (Alebaikan & Troudi, 2010; Fareh, 2010). During the pre-interview, Mr. Ali
confirmed that he spent approximately 75% of his time teaching the students while the students
remained quiet throughout the lesson. Only about five students participated in the classroom. It is
worth mentioning that lack of students’ background information, especially in mathematics,
stood out as an inevitable constraint to change in the focus of the classroom. This made it clear
that Mr. Ali did not know the level of the progression of his students and where they were having
problems (Boston, 2002). Moreover, since Mr. Ali failed to make any use of formative
assessment, the students were denied the opportunity to participate, as well as represent their
ideas in the classroom.
The three elementary mathematics teachers also believed that large classrooms were the
most significant impediment to learning. They did not apply the Zone of Proximal Development
(ZPD) and constructivist approaches, where the teachers work to urge students to build their
insight from earlier comprehension by connection with the environment, social cooperation, and
dynamic commitment (Rogoff, 1984; Vygotsky, 1987).
Teaching style during the flipped classroom. During the flipped classroom, all the three
elementary mathematics teachers believed they had engaging classroom activities. The flipped
classroom provided more time for more tasks in the class, which made the classroom learning an
engaging activity. When it comes to the teaching styles used during the flipped classroom, case
A (Mr. Fahad) shows that, when students were given a video lesson and asked to prepare for that
lesson by watching a particular video, a large number of students were able to prepare for the
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lesson by watching the video before class time (Reiser & Dempsey, 2012). In addition to that,
Mr. Fahad was also able to present the video lesson, and thus allowing those students who had
previously watched the video a chance to review it. This approach was important because it
helped Mr. Fahad catch the attention and interest of the students. The student’s level of
engagement and collaboration was also able to increase by being asked questions in the
classroom (Clark, 2015). Even though the use of technology in the classroom does not guarantee
that the students will be able to understand each and everything they are going to watch at home,
one could say that when technology was introduced in the classroom, the students changed from
being passive to active (Bergmann & Sams 2012). They also started participating more in the
classroom (Bergmann & Sams 2014). They could even discuss the answers amongst themselves
before they said it aloud. All of this clearly showed that there was an improvement as far as
learning is concerned. This further showed that teachers should allow students to participate
more in the classroom rather than allowing them to remain passive (Bergmann & Sams 2014).
The teachers should also act as facilitators of the learning process, as Mr. Fahad achieved in this
case.
In Case B (Mr. Mohammed), when a video was introduced to the students to watch prior
to the classroom, it was reported that 25 out of 35 students were able to watch the video before
the lesson. During the lesson, Mr. Mohammed asked the students if they had any questions
before he played the video. This technique was important because it gave the students a chance
to express themselves by giving their own views (Bergmann & Sams, 2015). It also helped the
students understand the video better by having them watch it for a second time (Bergmann &
Sams, 2012). After Mr. Mohammed played the video to the students, he then wrote on the
whiteboard, posing one question from the textbook and asked the students to answer it
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individually (Fischer, 1980). Moreover, when the students were busy solving the question, Mr.
Mohammed was able to move around the classroom to observe their answers, ask questions
(Vygotsky, 1987), and provide them with immediate feedback. According to Bergmann and
Sams (2015, p. 51), “In a flipped classroom, students get assistance with content right when they
need it.” This allowed the teacher to identify those students who understood the lesson better as
well as those who did not understand so that they could receive the attention they needed
(Bergmann & Sams, 2012). Mr. Mohammed also helped the students to achieve the next level of
understanding by asking the students as groups and having them discuss the question amongst
themselves (Fischer, 1980; Wadsworth, 1996). Once they had finished discussing the lesson the
students from each group presented their answers in the classroom (Fani & Ghaemi, 2011). This
not only encouraged a discussion between the teacher and the students, but it also encouraged the
students to be confident in social interaction amongst themselves (Fischer, 1980; Wadsworth,
1996). Moreover, by integrating cooperative learning with the flipped classroom, Mr.
Mohammed was able to motivate the students, while increasing their confidence and promoting
their development as active learners.
In Case C (Mr. Ali), approximately 18 out of 25 students managed to watch the video
lesson, while 10 students were able to complete their homework. This suggested that the majority
of the students were able to access the internet from their homes (Bergmann & Sams, 2012). In
this case, Mr. Ali believed that when he changed the focus of the classroom from teachercentered to student-centered, the learning became enjoyable to the students (Alebaikan & Troudi,
2010; Fareh, 2010). This approach also boosted teacher-student relationships because it enabled
the teacher to ask the students to explain, as well as represent, how they had arrived at their
solutions in front of the classroom (Fischer, 1980; Wadsworth, 1996). Mr. Ali also believed that
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this method of flipped classroom allowed him to work with his students individually and gave
the students more time to take part in activities and discussions (Bergmann & Sams, 2012).
Moreover, before the implementation of the flipped classroom, Mr. Ali believed that he was
focusing on the basic questions because it was quite difficult for the students to solve high-level
thinking questions in the class; however, after the implementation of the flipped classroom the
students could solve such questions from the textbook because they had more time during the
lesson (Bergmann & Sams, 2012).
Students’ learning mathematics before the flipped classroom.
In the classroom. According to The National Research Council and Mathematics
Learning Study Committee (2001), a mathematics teacher’s duty in class is to answer ‘why’
questions based on what they teach. Before the implementation of the flipped classroom, in Case
A (Mr. Fahad), learning mathematics before implementation of the flipped classroom could
mostly be as a mostly teacher-centered approach. In this case, Mr. Fahad spent 90% of his
teaching time explaining the concepts to the students, while he left the last ten minutes of his
lesson for the students to participate in the class discussion and reflect on what they had learned
(Alebaikan & Troudi, 2010; Fareh, 2010). This strategy affected the performance of the students
because the students were denied the chance to participate more in the classroom. Mr. Fahad
believed that individual differences played a huge role in hindering the learning of the students.
As far as students learning mathematics before implementation of the flipped classroom
in Case B (Mr. Mohammed), one could say that Mr. Mohammed spent most of the time talking
to the students; he did not involve them in the lesson by asking questions (Alebaikan & Troudi,
2010). This is likely because he did not apply the cooperative learning strategy. During the pre-
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interview, Mr. Mohammed mentioned that he was applying this strategy, yet based on my
observation, the students did not answer questions and they were passive rather than active.
In Case C (Mr. Ali), learning mathematics in the classroom was not fulfilling because
only two students had the opportunity to apply what they had learned at the end of the lesson.
Mr. Ali spent approximately 35 minutes of the class time teaching and explaining to the students.
Due to this strategy, only a few students were able to participate in the classroom by giving the
correct answers without explaining how they were able to produce this answer. While 80% of the
students showed no interest in taking part in the lesson, it is worth mentioning that the law of
formative assessment stagnated the class learning, which, according to Mr. Ali, is an interfering
strategy. He further stated that before formative assessment was introduced, the students used to
study just because they had tests to tackle; however, after the law of formative assessment was
introduced the students did not study because there were no tests to pass. Therefore, one could
say that assessing the students during every class is a learnt practice and it helps students to learn
(McCombs & Whisler, 1997). According to Van de Walle (1998, p. 3), “feedback from daily
assessment helps students establish goals and become more independent learners.” Even so,
formative assessment did not go hand in hand with the traditional method of teaching because it
did not give Mr. Ali enough time to assess each and every student during the lesson. Moreover,
Mr. Ali further stated that with this approach, the students performed below his expectations for
achievement in math. Mr. Ali further reported that his lack of assessment was due to the large
number of students who were present in the classroom (Alebaikan & Troudi, 2010).
Out of the classroom. The three elementary mathematics teachers believed that the
parents had a significant role to play in the outside classroom learning activities. This opinion
conformed to Coleman and McNeese (2009), who argued that the parental involvement in the
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learning of the students improved their academic excellence, particularly in elementary school
learning (Bergmann & Sams, 2016) and the subject of mathematics (Bergmann & Sams, 2015).
According to Mr. Fahad, lack of communication tools among him, the students, and the parents
caused the students to perform poorly in their assignments. Some of them did not even
participate well in the classroom. In this case, one could say that if the parents became involved
in the students’ affairs, they would have an impact on the learning of the students, as well as be
able to support their academic achievement (Price, 1996). Mr. Fahad also contributed to this
because he was hesitant in creating a WhatsApp group, as he implied that he would receive
unnecessary messages outside of the classroom routine. one could conclude that Mr. Fahad did
not see the benefits of the WhatsApp before the implementation of the flipped classroom and he
did not act to utilize it (Fishbein & Ajzen, 1975).
When it comes to teaching mathematics outside the classroom, Mr. Mohammed stated
that the lack of interest and follow-up showed by the parents played a huge role in determining
the learning outcomes of the students. Moreover, Mr. Mohammed also stated that the learning
problem of the students increased due to lack of necessary communication tools that are required
to communicate with the parents and the students via the education website. Bergmann and
Sams (2016, p. 68) confirmed the importance of parental involvement in elementary schools,
stating that “Anyone who has taught in an elementary school understands that parents have a big
role in their child’s education—more than parents of students in secondary school.” He was,
however, interested in the learning website created by the Ministry of Education in Saudi Arabia,
which could facilitate learning. He had an account to interact with the students in solving
questions. However, he did not act to utilize it because he did not sense its benefits, his beliefs
were consistent with the Theory of Reasoned Action (TRA) (Fishbein & Ajzen, 1975). Mr.
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Mohammed also reported that the results of students learning mathematics outside of the
classroom was even worse than he expected because only a few students were able to solve the
math questions on their own. He further stated that those who managed to write the correct
answer did not come up with an explanation of how they arrived at that particular answer. Such
an outcome may be due to the fact that there was no form of communication outside the
classroom between the teacher and the students.
When it comes to teaching students outside the classroom, Mr. Ali claimed that there was
no presence of communication tools outside of the school which could be used by the students to
communicate with their parents. Before the flipped classroom was introduced to the students,
Mr. Ali had tried to contact the parents, as well as the school, to create a planner, but the parents
failed to respond (Fishbein & Ajzen, 1975). Mr. Ali also believed that when the teachers and the
students were unable to communicate when students were out of school, the ability of students to
learn became quite difficult because most of the students did not do their homework in the proper
way— especially if it involved high-level thinking questions. Moreover, according to Mr. Ali,
before the implementation of the flipped classroom, the ability of the students to learn was
challenged because the students could only write the answers that they were able to get from a
particular website. Thusly, they could not indicate how they came up with the answers and why;
unable to show the why and how of their work, it can be surmised that they were not working
independently to solve the answers.
All three elementary mathematics teacher affirmed the argument by Peressini (1998) who
explained that the most considerable part of a child’s learning occurs outside the classroom. This
is because parents have specialized knowledge about their children and their abilities in learning.
To confirm the learning difficulties in learning outside his class, Mr. Ali showed that the students
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were writing final answers and skipping steps, which they obviously copied from the websites.
Students’ learning mathematics during the flipped classroom.
In the classroom. During the application of the flipped classroom, all three teachers were
positive. In case A, Mr. Fahad presented a video lesson at the beginning, during the first five
minutes of class. He then asked the students to solve the first three questions from the textbook.
By asking the students to solve the questions, Mr. Fahad initiated social interactions among the
students and active engagement within the classroom, and had students share and represent their
answers in front of peers (Fishcher, 1980; Phillips, 1995). The students changed from being
passive to being active. They could show their enthusiasm in the classroom, they could ask for
information, show information, and verify it. According to the constructivist theory view, the
students were able to build their knowledge from prior understanding by interaction with the
environment, social interaction, and active engagement (Fischer, 1980; Wadsworth, 1996). In
addition to that, Mr. Fahad stated that with the introduction of the flipped classroom, he was able
to transform his role from being the only source of knowledge to being a supervisor who
facilitates exercises by gathering information and conducting discussions (Bergmann & Sams,
2012; Lage, Platt, & Treglia, 2000). Mr. Fahad further stated that his expectations grew more
when he saw that his students could view the lesson before class time, a view which is consistent
with the Zone of Proximal Development (ZPD) theory (Fani & Ghaemi, 2011; Leong &
Bodrova, 1996; Vygotsky, 1987). In addition to that, he stated that he was able to solve the
problem of individual differences because he began to spend more time moving around the
classroom. Mr. Fahad also believed that with the integration of the flipped classroom, the
students participated more in learning (Bergmann & Sams, 2012) and that the flipped classroom
helped the students to learn how to acquire collaboration skills to become independent and to
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think critically (Al-Ghamdi & Al-Bargi, 2017; Love et al.2014).
During the flipped classroom, Mr. Mohammed’s teaching method changed as compared
to before the flipped classroom teaching method. For instance, Mr. Mohammed did not spend
class time teaching and the implementation of the flipped classroom method resulted in solving
the textbook's questions for 95% of the lesson time. Mr. Mohammed facilitated learning by
spending more time moving around the classroom to check the answers of the students in order
to keep them engaged in the class activities and to address the small needs of learners
individually. Van de Walle (1998, p. 13) explained the meaning of doing mathematics:
Mathematics is more than completing sets of exercises or mimicking processes the
teacher explains. Doing mathematics means generating strategies for solving problems, applying
those approaches, seeing if they lead to solutions, and checking to see whether your answers
make sense.
Mr. Mohammed also encouraged his students to discuss and present their answers in
small groups (Phillips, 1995). In Case B, Mr. Mohammed believed that learning became
successful, unlike in his previous classroom, because the flipped classroom method helped the
students to solve the math problems (Vygotsky, 1987). Mr. Mohammed also believed that this
learning environment was healthy, especially when it came to building relationships and
mentoring the students on how they could answer the questions. This type of learning
environment and learning activities were consistent with the Zone of Proximal Development
(ZPD) theory (Fani & Ghaemi, 2011; Leong & Bodrova, 1996; Vygotsky, 1987). Moreover,
according to Mr. Mohammed, the flipped classroom method increased the student’s social
interaction in the classroom, and in the midst of this interaction, he stood in as a mentor who
followed up the success of the students (Plamer, 2015).
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When it came to students learning mathematics during a flipped classroom in Case C, Mr.
Ali and the students spent 40 out of 45 minutes of the lesson time practicing and solving
questions from the textbook. The learners showed great interest in learning because they gave
multiple answers to the questions asked by the teacher (Fischer, 1980; Wadsworth, 1996).
According to Mr. Ali, before a flipped classroom was introduced to the students, the students
only received information which they were given by the teacher. However, after the introduction
of the flipped classroom, the students were able to collect and share the information which they
had acquired (Phillips, 1995). The students were also able to understand and apply the concepts
properly because they watched the video lesson and prepared before the lesson time (Bergmann
& Sams, 2012). Mr. Ali also believed that before the flipped classroom method was
implemented, the students were afraid to participate in classroom discussions because they did
not understand what was being taught. However, when the flipped classroom method was
introduced, the students were able to solve all the exercises in the textbook during the lesson
time with the guidance of the teacher (Fani & Ghaemi, 2011; Leong & Bodrova, 1996;
Vygotsky, 1987). Mr. Ali was also able to provide very close attention to the individual needs of
students requiring extra support, guiding them towards a better understanding (Bergmann &
Sam, 2012).
Out of the classroom. The three elementary mathematics teachers believed that the
flipped classroom approach had boosted the confidence of their students for outside-theclassroom learning (Bergmann & Sams, 2012). In Case A, Mr. Fahad, stated that the relationship
between him, the parents, and the students improved because the parents viewed the video
lessons with their children and could know what the lesson was about and what happens in a
flipped classroom. He stated that “parents can watch the video with their children and know what
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they learn in class.” The flipped method also helped Mr. Fahad to create a stronger relationship
with the students and they could inquire for more information from him through WhatsApp
(Bergmann & Sams, 2014, 2012). The WhatsApp group formed by Mr. Fahad also provided a
platform where the students could seek more information from the teacher. According to Mr.
Fahad, this acted as a library where the students could view the previous video lessons on a
frequent basis and build their knowledge and understanding (Fischer, 1980; Wadsworth, 1996).
Mr. Fahad also believed that, with the implementation of the flipped classroom method, the
students would become independent because watching the video would help them answer the
questions from the textbook and practice the activities before the lesson begins (Bergmann &
Sams, 2012). Mr. Fahad mentioned that the flipped classroom method increased his student’s
revisit of textbooks at home. It can be surmised that this method helped the students to set their
own pace in learning.
When it came to teaching mathematics out of the classroom, Mr. Mohammed allowed the
students to ask questions during the lesson, thus building a positive relationship between him and
the students (Bergmann & Sams, 2012). He further stated that, “Now the students can ask the
teacher if there is any question about the lesson that built a positive relationship between the
teacher and the students.” According to him, when the students watched the videos out of the
classroom (Bergmann & Sams, 2015), the students were able to build their confidence as far as
classroom participation is concerned (Fischer, 1980; Wadsworth, 1996). The students would no
longer fear participating in the classroom because they had already prepared for the lesson
(Bergmann & Sams, 2012). However, according to Bergmann and Sams (2016, p. 73),“Teacher
absences can also be a problem, because it is often difficult to find a substitute teacher who can
adequately replace the classroom teacher. Flipped learning solves the problem of both student
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and teacher absences.” Despite the fact that the students could boost their confidence, by learning
outside the classroom, learning in the absence of the teacher could pose a problem to the students
especially if the students are unable to understand what was taught in the classroom (Bergmann
& Sams, 2012).
As far as teaching mathematics out of the classroom is concerned, in Case C, Mr. Ali
acknowledged the fact that the students actively participated in the video lesson, by watching the
video at home (Lage, Platt & Treglia, 2000). According to Mr. Ali, those students who managed
to watch their videos at home were able to understand the lesson better, as compared to those
who did not watch it. This also allowed the student to prepare for the lesson advance. According
to Bergmann and Sams (2012),
Students quickly realize that it is to their benefit to have the teacher as a resource when
working on their assignments, and most take the time to view the videos at home so they
can take advantage of the time with the teacher. We find this to be a good motivator for
the vast majority of our students. (p. 99)
Mr. Ali further stated by using this method both the students and the parents benefited. Mr. Ali
also stated that he received messages of appreciation from one of the parents who had watched
the video lessons with his/her children. Bergmann and Sams (2012, p. 30) were surprised when
they applied the flipped classroom method, pointing out that “Many of [the parents] told us they
loved our videos.” Mr. Ali also states that the students could not remember what they had
learned before the flipped classroom method was implemented and that in the past he could teach
the students in the classroom and they could forget what they had learned a few days later.
Moreover, according to Mr. Ali, the shift in focus of this learning strategy created a new learning
culture. Not only did it raise the level of student motivation, but also it allowed the students to
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watch the video a number of times until they were able to understand the lesson (Schroeder,
McGivney-Burelle, & Xue, 2015). It was, therefore, natural to create time for viewing and
reviewing the videos, which points towards the self-regulated study that it offered to students
(Bergmann & Sams, 2014; Lai & Hwang, 2016).
Affordances and constraints related to the increased use of technology.
Before the flipped classroom method. The use of technology before the flipped
classroom was widely conceptualized in Pedagogical Content Knowledge (TPACK) (Shulman,
1986) and M-TPACK (Mishra & Koehler, 2006). From the teacher education program, the three
elementary mathematics teachers were prepared and equipped to use technology. I noticed that
Mr. Fahad made maximum utilization of high-tech tools such as laptops and projectors to
demonstrate the presentation which they had prepared for the learners (Mishra & Koehler, 2006).
Moreover, even though technology is strongly linked to constructivist theory in the learning of
the student (Jonassen, Peck, & Wilson, 1999) and Mr. Fahad applied such tools of technology in
his classroom, he still utilized the traditional teaching method and spent 90% of the lesson time
explaining to the students. The responsibility of learning was still on the teacher (Lunenburg,
1998).
In Case B, Mr. Mohammed reported that the school where he teaches provides the
students’ classroom with PCs and projectors from first grade through third grade, while laptops
and projectors are provided to students who are in fourth grade through sixth grade. This was in
line with the Technological Pedagogical Content Knowledge (TPACK) (Shulman, 1986).
Therefore, according to him, he has used technology in 70% of his mathematics classes for the
last 23 years (Mishra & Koehler, 2006). Mr. Mohammed even attested to the fact that technology
can make students learning easier (Lunenburg, 1998). Even so, he believed the ratio of merits
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and demerits of using technology varies greatly depending on the lesson being taught and the
size of the classroom. In addition to that, he also stated that technology could save a lot of time,
especially when a large classroom is involved (Jonassen, Peck, & Wilson, 1999). Yet, as outlined
in the Theory of Reasoned Action (TRA) proposed by Fishbein and Ajzen (1975), people
undertake actions if they perceive the outcome as beneficial. On the other hand, observation
before the implementation of the flipped classroom method showed that Mr. Mohammed did not
utilize technology widely in his classroom.
When it comes to “Affordances and Constraints Related to the Increased Use of
Technology before the Flipped Classroom Method,” it is worth mentioning that Mr. Ali was fond
of technology despite his lack of exposure to software and programming. According to Mr. Ali,
technology does change the classroom; its main function is in how it relieves teachers of some of
their workloads and helps to manage the classes (Mishra & Koehler, 2006). However, as noted
during the observation of his class, he did not integrate the technology when he was teaching
before implementation of the flipped classroom. From my point of view, Mr. Ali did not
integrate technology in the classroom before the flipped classroom. He, therefore, did not
associate the outcome with some benefits of the application of the technology in the classroom
(Fishbein & Ajzen, 1975). Mr. Ali confirmed that when he stated that he showed no interest in
the smart board because it had a lot of technical problems (Fishbein & Ajzen, 1975). In this case,
one could say that teachers should have a positive attitude when it comes to using technology so
as to make their lessons more engaging. In addition to that, with a positive mind, the teacher is
likely to change the success of the students by being positive in their content creation and
delivery to the students.
During the flipped classroom method. In the case of “Affordances and Constraints
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Related to the Increased Use of Technology, during a flipped classroom method,” all three
mathematics teachers believed that the flipped classroom method improved the overall
management of the classroom, including the organization of instructional content (Fishbein &
Ajzen, 1975).
Mr. Fahad reported that during the implementation of the flipped classroom method,
technology had become an essential for teaching and learning in his classroom (Shulman, 1986).
According to him, flipped classrooms changed the traditional look in teaching because of the use
of tools such as video lessons, projector, and his laptop (Reiser & Dempsey, 2012). It is also
worth mentioning that Mr. Fahad believes that with the use of the flipped classroom, the learning
experience of the students will be enhanced (Mishra & Koehler, 2006). In addition, the flipped
method expanded the classroom’s time, which he used to teach new concepts (Bergmann &
Sams, 2014). According to Mishra and Koehler (2006), technology expands the teacher’s time,
which would leave more room for viewing videos. Mr. Fahad still detests some of the technology
tools such as YouTube because he believed that the student may be exposed to inappropriate
YouTube videos; hence, the need for adequate monitoring, which can be achieved by learning
management systems (Lai & Hwang, 2016).
In Case B, Mr. Mohammed stated the advantages and disadvantages of using technology
in the classroom (Fishbein & Ajzen, 1975). He also stated the integration of technology and the
use of the flipped classroom method motivated the students to participate more in the classroom
(Bergmann & Sams, 2012). In this case, Mr. Mohammed reported that he could communicate
well with the flipped classroom method as compared to before because this method created more
time for him to provide the students with answers during the lesson, and it enabled the students
to understand the concepts better without as much struggle (Al-Zahrani; 2015; Bergmann &
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Sams, 2012). Mr. Mohammed also stated that the flipped method made him work more in the
classroom as compared to before. He further reported that the students changed from being
passive to active, and he believed that technology made teaching easier for him and the parents.
(Mishra & Koehler, 2006). Bergmann and Sams (2012, p. 25) confirm this as they suggest their
belief that “flipping allows teachers to leverage technology to increase interaction with students.
We are not advocating the replacement of classrooms and classroom teachers with online
instruction.” However, one would say that Mr. Mohammed’s constraints relating to failure of
delivery of the video lesson can mostly be linked to technical hitches, which can be wasteful. In
this regard, he believed that the application of the “IEN Platform” could be a tool to facilitate
parent-teacher-student communication out of school (Bergmann & Sams, 2012).
During the pre-interview, Mr. Ali stated that it was very hard to access Arabic ematerials. In the past, however, after the flipped classroom method was introduced, the amount
of Arabic e-materials increased, and the students improved their ability to learn. Mr. Ali believed
that the flipped classroom method has helped him to cover his content very quickly, and he even
has time left to ask the students several questions (Bergmann & Sams, 2012). According to Mr.
Ali, the flipped classroom method is very much in line with the wishes of the students.
Therefore, this method of learning could help him change the method of teaching used in the
classroom, especially when it comes to management and relieving the efforts of the teachers who
have many classes to attend each day (Fry, Kitteridge & Marshall, 2008). Moreover, it is worth
mentioning that Mr. Ali still rejects some of the technology tools used in teaching. For instance,
he avoids the use of smart boards because he believes that they have many technical problems
(Fishbein & Ajzen, 1975).
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Summary of the Emerging Themes
The main goal of this qualitative case study research is to explore a deeper understanding
of the perspectives and the experiences of three elementary mathematics teachers who
implemented a flipped classroom model in Saudi Arabia. While undertaking and possessing data
analysis (Saldana, 2015), I have coded 21 documents with the lens of the research questions. In
the previous sections, I have summarized each individual teacher case and then have provided a
cross-case analysis of the teacher’s experiences. Now, to further summarize this analysis, I
organize my overall conclusions according to the five themes I developed during the data
analysis phase.
Teaching style. From listening carefully to the three teachers, I saw clear evidence that
teaching styles were personal and reflected what the teachers believed in. Thus, it reflected the
individual persons and the needs of the students. With this in mind, what works correctly for one
teacher can and sometimes cannot work for the other. From a pedagogical perspective, the
teachers in my study did model traditional pedagogical approaches and used specific didactical
recipes prior to engaging in the flipped classroom. From the analysis of their interviews, I
realized that the three teachers believed in leading their class and being the control of the
students in the classroom (Alebaikan & Troudi, 2010). Therefore, they were the only source of
knowledge to the learners (Freire, 2000). Their teaching style was primarily the traditional
teaching method before the implementation of the flipped classroom. Mr. Mohammed had tried
including cooperative learning style, Mr. Ali, a traditional approach, while Mr. Fahad had tried
including PowerPoint. These efforts did not pay off. Nevertheless, after the flipped classroom,
the three teachers adjusted their teaching style. They all became facilitators in their classrooms.
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These data help me to understand that engaging in the flipped classroom means that teachers will
have to engage in a change to their teaching styles.
Lesson’s time. I found out that lesson’s time is such a limited resource where there is so
much content to cover for Saudi Arabian elementary teachers of mathematics. The three
mathematics teachers therefore require using this allocated time in the wisest manner possible.
Most importantly, in the past they used all of the lesson time to teach all content that their
students have to know and allowed only a little time for discussion, solving problems, and
assessment to verify if the learners have understood the day’s work. However, I realized that the
lesson time could be much further limited when students are not enthusiastic about learning or
when the teacher believes himself to be the know-it-all person. From the three mathematics
teachers, the study helped me to realize that using the flipped classroom, the students become
motivated, and the change of the role of the teacher expands the lesson time. Using videos, Mr.
Fahad was able to prepare his lesson in advance. The video particularly prepared a large number
of students before class time (Reiser & Dempsey, 2012). The increase in lesson time came with
several advantages. For instance, the three teachers testified that the flipped classroom
tremendously grew the level of engagement and collaboration in the class (Clark, 2015). In
addition, it created time for students to express themselves by airing their opinions (Bergmann &
Sams, 2012).
Students’ learning. As explained by The National Research Council and Mathematics
Learning Study Committee (2001), I agree that the mathematics’ teachers needed to answer the
‘why’ question to ensure that students’ learning was successful. The study helped me to realize
that under constructivism, the flipped classroom entailed a system of structures that the student
could actively construct based on their existing knowledge and cognitive structures. Learning
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took a constructivism approach during the flipped classroom. According to constructivism theory
(Phillips, 1995), learning is believed to be an active process that can also be conceived as
constructive. The learners actively construct information, eventually creating their unique
representation of reality (Van de Walle, 1998). New learning is associated with prior knowledge.
I realized that the students could construct their own knowledge after viewing the videos, which
made learning to be an active process (Bergmann & Sams, 2012). From the discussion, the three
mathematics teachers were not using a student-centered approach before the implementation of
the flipped classroom method. For instance, Mr. Fahad used about 90% of his lesson to teach and
explain concepts, effectively denying his student some time for participation (Alebaikan &
Troudi, 2010; Fareh, 2010). Mr. Mohammed did not stimulate the learners through questioning
(Alebaikan & Troudi, 2010; Fareh, 2010). Only a few students were able to participate in Mr.
Fahad’s classroom. Formative assessment is always essential as it helps the students to learn
better (McCombs & Whisler, 1997). This can be in the form of feedback that helps in
establishing independent learners (Boston, 2002). Neither of the three mathematics teachers
recognized this aspect before the flipped classroom method.
During the flipped classroom, I realized that to make learning interactive the teachers
needed to facilitate the students in constructing their knowledge. Through the video, which they
could watch before the day’s content, the students could be able to synthesize information and
form new acquaintance, which they could increasingly expand and verify during the actual
covering of the classroom activities.
Out of the school. The study helped me to realize that parental involvement in the
education of the children was invaluable in Saudi Arabia. Parents offer the required
encouragement and support in the learning activities conducted at home (Coleman & McNeese,
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2009); thus, the parents form a critical aspect of their education, especially during the
implementation of the flipped classroom method (Bergmann & Sams, 2012) in elementary
schools (Bergmann & Sams, 2016). In line with this argument, the three mathematics teachers
believed that the parent was useful in outside classroom learning. When parents are involved in
elementary school (Bergmann & Sams, 2016), learning, academic performance is improved
(Coleman and McNeese, 2009). However, I realized that before the flipped classroom approach,
the parents were not involved in the out of school learning for their children. Mr. Ali indicated
that there were no tools that could facilitate learning out of school, while Mr. Mohammed
showed that the parents were not interested in making a follow-up of their student’s learning.
However, after the implementation of the flipped classroom, the three mathematics teachers had
renewed confidence in out of school learning. From the participants, the relationships with the
parents and students grew tremendously. As Mr. Ali indicated, the parents could watch the
videos and know what was being taught to their students. This helped to increase their
involvement and contentment in the content taught to their kids.
Homework. From the participants in this study, I learned that homework from the
flipped classroom helped the students in becoming much better in various ways. For instance, it
enabled the student to attain the full advantage of the lesson’s discussion time. It also enabled the
students to practice what they learned in the classroom. I realized that some of the students,
especially before the application of the flipped classroom, could do their assignment well out of
school. However, they could not explain how they derived at the correct solution when asked
during classroom time. Mr. Ali believed the students copied the answers from the various
websites. During the application of the flipped classroom, the issues with the homework were
overcome. The students could use their prior knowledge to solve the text’s exercises (Fischer,
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1980; Wadsworth, 1996). Some of the questions they solved were higher order questions. Mr.
Fahad was confident that watching the video was very helpful in homework tasks. It enabled
them to understand concepts even better. I realized that Bergmann and Sams (2014) arguments
were valid that the use of video eases accessibility of information. Therefore, the three
mathematics teachers were satisfied that the student did the homework after watching the videos
in the classroom.
Potential Implication for Saudi Teacher Preparation
If Saudi Arabia moves forward with advancing the use of the flipped teaching method in
elementary classrooms, the successful transition will require a complete overhaul of the teacher
preparation program will be undertaken. This effort has the potential to alleviate the persistent,
teacher-centered problems that have affected the Saudi Arabian education system. Alebaikan and
Troudi (2010) believed that Saudi teachers talk for the better part of their class time leaving little
room for students to contribute. They cultivate the features of a banking model of education in
their learners, which Freire (2000) explains that students just memorize the information given to
them and takes tests without having time for dynamic thinking that stimulated innovation. With
the use of technology and flipped classrooms, these problems have the potential to be overturned.
The best place to spark new changes in teaching practice is in the teacher preparation programs
to make them suitable for teaching in the 21st century.
The education principles and specialization credits in Saudi teacher preparation programs
ought to focus on the pedagogical perspectives, thus helping the teacher to both learn the content
and to facilitate the learning of the content by elementary students. This will ensure that the
teachers can better comprehend the teaching concepts from an educational perspective, and
improve their activities for deigning classroom assessment and learning activities. If the flipped
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classroom is to be adopted across Saudi Arabia, teacher preparation will likely need to develop a
more of an emphaisis on clinical practice. This means that Saudi teacher preparation will shift to
focus on student learning and this focus will need to be integrated with every aspect of teacher
education. Changes in the Saudi preparation programs could thus contribute to greater learning
by the elementary students. The new teachers will be experts in content and will cultivate
collaboration, innovation, and problem-solving skills. In a clinical setting, the prospective
teachers will learn in a professionally interactive community. Additionally, the elementary
school-university partnership will take a new look .According to the findings by Burns, Jacobs,
Baker, and Donahue (2016), seven major ingredients should define the school-university
partnership as follows:
•

A common and inclusive mission committed to providing equity to the Pre K-12 learning
and renewal of education.

•

The chosen partnership areas, which entails spoken arrangements

•

Mutual control with shared resources that enhance sustainability and progress of the
collaborations

•

Teaching and learning dedicated through a clinical practice

•

Dynamic involvement in affairs related to the school and community.

•

A planned course of action that includes entire stakeholders in professional learning.

•

Collective effort towards research and innovation through study and
diffusion deliberately.
It should be acknowledged that the school-university partnerships ought to develop these

common ingredients if teacher preparation should change. Ford (2015), citing evidence from
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the University of Nebraska at Kearny’s application of flipped classroom with the pre-service
elementary mathematics teachers, acknowledges having struggled to strike a balance between
group work and lecture concerning mathematics teaching content. Indeed, she made use of
the flipped classroom approach to build opportunities for 32 pre-service teachers and enable
them to discuss the ‘why’ question related to mathematics content (Ford, 2015, p.369). She
realized that group work in the flipped classroom was fundamental to its success. It was the
conversations during group work in the flipped classroom that helped the teacher education
know her students well and how they felt about mathematics.
The Potential of Flipped Classroom to Improve Mathematics Teaching
Based on the findings in this study, I developed a theoretical model to explain the
potential of the Flipped Classroom Model to improve mathematics teaching in Saudi Arabia.
From the findings, the flipped classroom presents a significant opportunity to improve the
learning of mathematics in Saudi Arabia by seven criteria which include maximizing the time,
student-centered approaches, students' learning pace, increase the participation, parental
involvement, formative assessment, and purposeful questions.

Figure 16. Alrouqi’s flipped classroom model.
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First, the predominant opportunity is that the flipped classroom approach helps to
maximize the time used in the classroom. This time can be invested in other collaborative
activities and other hands-on activities that can improve learning. The three teachers in this study
testified that the flipped classroom freed up their instructional time, which they could invest in
other activities, related to learning mathematics.
Second, the flipped classroom method allows the teachers to use more engaging studentcentered approaches, such as problem-based approaches, suitable for teaching elementary
learners. Such an approach helps to promote the core skills of the learners. The flipped classroom
is also attributed to a higher frequency of interaction between the students and the teachers
during the classroom sessions which help the students to learn mathematics.
Third, flipped classroom improves the learning experience of students and enables them
to learn at their pace, the students can consume the instructional materials according to their
speed, and watch the lectures repeatedly. If a concept is not understood when watching the
videos, the students then understand the concept during classwork hence increasing their learning
ability.
Fourth, the flipped classroom method increases the students’ participations more in
classrooms and increases their level of engagement in classwork. They participate confidently
and become visible in the classroom. Some students need more time to reflect and think critically
about the content in class; thus the flipped classroom approach presents an opportunity for them
to do so at home and during class time that is expanded.
Fifth, the flipped classroom increases the parental involvement and parent-teacher
communication, which can contribute to an increase in student performance (Coleman &
McNeese, 2009). The three teachers believed that poor parent-teacher relationships and lack of
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communication outside the school limited parental involvement in education that was essential
for learning mathematics. Nevertheless, flipped classroom allowed the parent to view what the
students would be doing during the day, hence increasing parent’s interest in their children's
learning.
Sixth, the flipped classroom facilitates the teacher to undertake regular formative
assessment. This is essential in determining if the students have understood the classroom
content. A variety of assessment methods that can be used in developing or making the system
for processing may include: written, portfolios, projects, rubrics, oral questions in the class,
classroom discussions, etc. With the feedback of the teachers about the performance of the
students, these can serve as the main ways that can help in the students’ learning process
(Liebars, 1999). Also, from the teachers’ feedback, the students will be able to self-evaluate of
their learning. An assessment enables the teacher to make adequate feedback based on what
needs to change or improve. Constructive feedback is central to the improvement of mathematics
learning. Also, the teachers have an opportunity to make feedback through online means of
communication with the parents such as WhatsApp.
Seventh, by implementing the flipped classroom method, the teachers can dive deeper
into the mathematics content to increase the learners understanding of the concepts by having
more opportunities during class time to ask “why” and purposeful questions (NCTM, 2014). The
mathematics education community refers to the ability of teachers to participate in this type of
questioning as to their ability to “pose purposeful questions” (NCTM, 2014, p. 3). The flipped
classroom ensures that teachers do not need to waste class time explaining what the learners
already know. Instead, the teacher provides a more interactive atmosphere by asking the students
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to explain deeper content. The teachers can deliver more in-depth learning and providing the
students' chances to participate and represent their thinking in the classroom.
Recommendations for Future Practice
Flipped classroom involves a complete overhaul of the traditional approach to learning,
which is familiar to students and teachers, by the use of video lessons (Bergmann & Sams,
2012). My recommendation to the teachers that are willing to apply the flipped classroom is
consider attending a flipped classroom professional development workshop before they apply it.
In fact, Bergmann and Sams (2012) recommended teachers to attend one- or two-day flipped
classroom professional development workshops. Before the application of the flipped classroom
method, teachers need to know the philosophy of the method and its goals, as well as the
differences between the traditional and the flipped classroom teaching methods. Teachers should
have a communication tool with the students or their parents out of the school during the
implementation of the flipped classroom (Alrouqi, van Ingen, 2018; Epstein, 2005). Also, the
flipped classroom should be applied with having to undertake a reformation in the teacher’s
teaching practice. For example, the teachers should understand the impotence of the formative
assessment (Boston, 2002) and apply it during the implementation of the flipped classroom
(Bergmann & Sams, 2012). Additionally, the students should work cooperatively to build their
knowledge from each other, and the teachers should provide the student's opportunities for
collaboration with their peers and aid them to construct their knowledge from their previous
experiences (Fischer, 1980; Lage, Platt, & Treglia, 2000; Wadsworth, 1996).
The flipped classroom can be applied and mixed with other modern learning strategies
that are student-centered such as the cooperative learning method. I encourage teachers to be
creative in their teaching style, in that teachers who may have a personal wish to continue using
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their proved and individually crafted approaches could be successful by allowing them a chance
to create their teaching style with the flipped classroom method. For instance, one of the teachers
had a teaching strategy he called ‘cooperative learning.’ The implementation of the flipped
classroom should not mean that he quits using this approach, but rather he should incorporate the
beneficial aspects of this pedagogy into his classroom and learning practices, without having to
abandon an approach he proved to be effective. In addition, the flipped classroom should not be
used to lock out the teacher’s creativity in designing their class but should instead empower them
to come up with even better approaches that can complement the flipped classroom method.
Recommendations for Future Research
Further research still needs to be undertaken on the flipped classroom method to
encourage and evaluate its application in schools in Saudi Arabia and around the world. The
literature still remains characterized by few studies which tend to compare the traditional
classroom to flipped classrooms, especially at the elementary school level. With that in mind, I
strongly recommend that the flipped classroom method guide future research. Prior work which
has been discussed in this paper provides a wide variety of factors involved in a flipped
classroom, yet there is very little research which had been utilized to emphasize the effectiveness
of individual practices.
The following areas should be addressed: Future research should determine the students’
compliance with the flipped classroom teaching method and assess their learning achievement
with the flipped classroom method. Some of the variables that can be studied include the
appropriate time for the students to watch the videos, at the beginning of the class or before class
at their homes. Also, how can teachers utilize and apply formative assessment with the flipped
classroom method? How can teachers use time in the classroom to apply flipped classroom
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learning activities? In addition, future research should determine the knowledge required for
students, based on the various cognitive levels, which is sufficient for the use of the flipped
classroom. Finally, Park and Braud (2017) found that it was difficult for eighth-grade students to
create multimedia content, thus, one of the future researches is: Are elementary school students
able to create and design multimedia content with their peers?
Conclusions
This case study shows a promise of using the flipped classroom in Saudi Arabia. Also,
according to the three elementary mathematics teachers, it has significantly revealed the multiple
benefits from the three teachers’ perspectives on using the flipped classroom in the teaching of
elementary mathematics students. The research was conducted in three public elementary
schools in Makkah, Saudi Arabia to answer the research questions. The study showed that this
form of learning approach is not only beneficial for the students but also helps to save the
teacher’s valuable time. In this way, it helps the teachers to overcome the challenges they have to
confront in their daily teaching at school. In this study, the three elementary mathematics
teachers applied the flipped classroom method for two weeks, and this model was a direct effort
to help the teachers learn about this strategy in a workshop. They implemented it in their
classroom in order to observe and explore their perspectives and perceptions of the use of the
flipped classroom in their mathematics lessons.
The study ultimately showed that with a flipped classroom, the three mathematics
teachers believe that learning significantly improved in and out of class. Specifically, the
students' participation in the classroom exercise increased, and the teacher’s interactions between
the students and parents improved. The three teachers agreed that the students on average
demonstrated an increased understanding of the lesson as depicted in their desire to answer most
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of the questions the teachers posed. This was a significant improvement of the classroom
perception the teachers had when employing the traditional approach to teaching.
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Appendix A: In-Class Observations before the Flipped Classroom

-

Teacher's Number: ……………Date: ................... Topic of the lesson…….……
Number of the students: (__)
Materials in the classroom:
………………………………………………………....

-

Description of the classroom setting:
………………………………………………………....
………………………………………………………....
Communicative Interactions

The students engaged different approach
and media as they communicated their ideas to
others.
The teacher used the questioning tactic that
stimulated diverse thinking.
Majority of students were talking, and such
talks were between and among themselves.
A respectful environment was created
where everyone respected each other’s opinion
and ideas as they spoke them out.
Student/Teacher Relationships
The students were encouraged to
participate actively, and this was valued.
The students were supported in coming up
with alternative solution strategies and approaches
to analyzing the evidence.
Overall, the teacher was patient and
tolerated the students.
The teacher worked toward supporting and
improving the investigations made by students.
The classroom could be defined using the
“teacher as listener” metaphor.
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Appendix B: The Pre-Interview Questions
Category

Questions

Times

Opening
Questions

Can you kindly share your experiences as a Mathematics teacher?
How many years? Where?
How many lectures you give per week?
How do you evaluate your experience as a Mathematics teacher?
What exactly comes in your mind upon hearing the word
Technology?
Which technological tools (Smartphone, I pad, laptop) you have
used?

10

Where you teach, what are the technological facilities available at
your school?
Kindly share what is your opinion and perception about the use of
technology in the classrooms?
Do you use any social media platform to interact with your
students?
Do you think interaction with students through social media can
produce a friendly environment?
Form your opinion:
-Is all your time in the classroom is devoted to teaching the students
or is there any leisure in between? Could you explain it?
-Do you think the performance of your students in Mathematics is
satisfactory? Why?
-Do you encounter any hurdles while teaching your students?
-Kindly describe the challenges and difficulties you face from your
experience as a Mathematics teacher?
-What methods are to be considered to improve your student’s
performance as well as your practice with the help of technology?

15

Introductory
Questions

Transition
Questions

Key
Questions

Ending
Questions
Total Minutes

10

15

10
40-60
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Appendix C: Teachers’ feedback
Date: ______________
Instructions: Please indicate your level of agreement with the statements listed below:
Strongly Agree Neither Disagree Strongly
Agree
Disagree
1-This professional development
experience will be useful in my
future teaching.
2-The trainer was knowledgeable
about the topics.
3-I plan to apply what I learned in
my future teaching.
1- Describe some of the significant knowledge and skills you gained from this professional
development.
- …………………………………….…………………………………….…………………
- …………………………………….…………………………………….…………………
- …………………………………….…………………………………….…………………
2- What did you like most about this professional development workshop?
- …………………………………….…………………………………….…………………
- …………………………………….…………………………………….…………………
- …………………………………….…………………………………….…………………
3- What aspects of the professional development could be improved?
- …………………………………….…………………………………….…………………
- …………………………………….…………………………………….…………………
- …………………………………….…………………………………….…………………
4- How do you hope to change your teaching practice as a result of this professional
development?
- …………………………………….…………………………………….…………………
- …………………………………….…………………………………….…………………
- …………………………………….…………………………………….…………………
Thank you or your feedback
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Appendix D: In-Class Observations During the Flipped Classroom
Teacher's Number: ……………Date: ................... Topic of the lesson…….……
Number of the students: (__)
Materials in the classroom:
………………………………………………………....
Description of the classroom setting:
………………………………………………………....
………………………………………………………....
Communicative Interactions
The students engaged different approach and
media as they communicated their ideas to others.
The teacher used the questioning tactic that
stimulated diverse thinking.
Majority of students were talking, and such talks
were between and among themselves.
A respectful environment was created where
everyone respected each other’s opinion and ideas
as they spoke them out.
Student/Teacher Relationships
The students were encouraged to participate
actively, and this was valued.
The students were supported in coming up with
alternative solution strategies and approaches to
analyzing the evidence.
Overall, the teacher was patient and tolerated the
students.
The teacher worked toward supporting and
improving the investigations made by students.
The classroom could be defined using the “teacher
as listener” metaphor.
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Appendix E: The Post-Interview Questions
Category
Opening
Questions

Introductory
Questions
Transition
Questions

Key Questions

Ending Questions

Total Minutes

Questions
-Can you briefly describe your experience of the flipped
classroom method’s implication?
-In your opinion how beneficial the flipped classroom method
is for the students?
-In what way does the flipped classroom method contribute to
the advancement of future students?
-How do you think technology has a positive or negative
impact on teaching the students?
-What is your perception regarding the flipped classroom
method bringing a change in the teaching perspective?
-What possible changes did you detect with flipped classroom
method in your relationship with the students?
-Can you shed some light on the benefits of flipped classroom
method? Comparing with traditional teaching methods?
-As an elementary math teacher, what possible challenges do
you feel with the flipped classroom method?
-What was the attitude of your students towards the flipped
classroom method?
Form your opinion:
- How many minutes did you spend in teaching the students
with the use of flipped classroom method?
- What about your students’ engagement?
- Can you please give us the time that used for solving
activities with your students with the flipped classroom
method?
-Do you spend more time with your students? Did they engage?
-Can you briefly share your experience of whether you feel any
difficulty with your students using flipped classroom method
and what are those difficulties?
-Kindly describe the problems, hurdles and challenges you face
in your teaching with the use of flipped classroom method.

Times
10

-What do you suggest should be done for the improvement of
flipped classroom?
-What kind of supports are needed to put into action the flipped
classroom model?

10

10

15

15

40-60
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Appendix F: How to Avoid the 17 Deadly Sins of Flipped Learning

Fawaz Alrouqi
Has successfully completed the course

How to Avoid the 17 Deadly Sins of Flipped Learning Technology Selection
June 28, 2017

Chief Academic O"icer
Jon Bergmann

FLGLOBAL.ORG
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Appendix G: Flipped Learning Level-I

Flipped Learning
Level - I Certification

Has been achieved by

Fawaz Alrouqi
THROUGH SUCCESSFUL COMPLETION OF THE
FLIPPED LEARNING LEVEL - I CERTIFICATION PROGRAM
September 25, 2017

Chief Academic Officer
Jon Bergmann

FLGLOBAL.ORG
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Appendix H: The 12 Principles of Multimedia Learning Checklist
Video’s lesson Number:…………………………………………….
principle

Yes

No

1- Coherence Principle.
2- Signaling Principle.
3- Redundancy Principle.
4- Spatial Contiguity Principle.
5- Temporal Contiguity Principle.
6- Segmenting Principle.
7- Pre-training Principle.
8- Modality Principle.
9- Multimedia Principle.
10- Personalization Principle.
11- Voice Principle.
12- Image Principle.
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Appendix I: Ministry of Education Approval in Saudi Arabi
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Appendix J: Revised SMPs Look-for Protocol (English)

APPENDIX A.
Revised SMPs Look-for Protocol
Place a mark in the box next to the appropriate indicator when observed.
Mathematical Practices
1. Make sense of problems and persevere in
solving them

Teachers

! A. Involve students in rich problem-based tasks that encourage them to persevere in order
to reach a solution.

! B. Provide opportunities for students to solve problems that have multiple solutions and/or
strategies.

! C. Encourage students to represent their thinking while problem solving.
NOTE: Task must be a grade-level/developmentally appropriate problem. That is, a solution is not
readily apparent, the solution pathway is not obvious, and more than one pathway is possible.
Comments:

2. Reason abstractly
and quantitatively

! A. Facilitate opportunities for students to discuss representations or use representations
to make sense of quantities and their relationships.

! B. Encourage the flexible use of properties of operations, tools, and solution
strategies when solving problems.

! C1. Provide opportunities for students to decontextualize (abstract a situation) the

mathe-

matics within a mathematics task.

! C2. Provide opportunities for students to contextualize (identify referents for
symbols involved) the mathematics within a mathematics task.
NOTE: Must have C1 and C2 to receive credit for indicator.
Comments:

3. Construct viable
arguments and critique
the reasoning of others

! A. Provide and orchestrate opportunities for students to listen to the solution strategies of
others, discuss alternative strategies or solution(s), and defend their ideas.

! B. Ask higher-order questions which encourage students to defend their ideas, consider
student(s) response(s) before making code.

! C. Provide prompts/tasks that encourage students to think critically about the mathematics
they are learning, must be related to argumentation or proving events.

! D. Engage students in proving events that encourage students to develop and refine
mathematical arguments (including conjectures) or proofs.
Comments:

4. Model with
mathematics

! A. Use mathematical models appropriate for the focus of the lesson.
! B. Encourage student use of developmentally and content-appropriate mathematical
models (e.g., variables, equations, coordinate grids).

! C. Remind students that a mathematical model used to represent a problem’s solution is
‘a work in progress,’ and may be revised as needed.

! D. Employ problems arising from everyday life, the local community, society, and workplace
such that the solution is a model to reuse.
NOTE: Must have D to be considered a task embedded within instruction promoting modeling
with mathematics.
Comments:
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)Appendix K: Revised SMPs Look-for Protocol (Arabic

ﺑرﻧﺎﻣﺞ SMPsاﻟﻣﻧﻘﺣﺔ )اﻟﺑﺣث ﻋن ﺑروﺗوﻛول(
ﻣﻼﺣظﺔ :ﺿﻊ ﻋﻼﻣﺔ ﻓﻲ اﻟﻣرﺑﻊ اﻟﻣﺟﺎور ﻟﻠﻣؤﺷر اﻟﻣﻧﺎﺳب ﻋﻧد اﻟﻣﻼﺣظﺔ.
اﻟﻣﻌﻠم

ﻣﻣﺎرﺳﺎت اﻟرﯾﺎﺿﯾﺎت

]__[ أ -إﺷراك اﻟطﻼب ﻓﻲ اﻟﻣﮭﺎم اﻟﻐﻧﯾﺔ اﻟﻘﺎﺋﻣﺔ ﻋﻠﻰ اﻟﻣﺳﺎﺋل اﻟﺗﻲ ﺗﺷﺟﻌﮭم ﻋﻠﻰ اﻟﻣﺛﺎﺑرة ﻣن أﺟل
ﻓﮭم اﻟﻣﺳﺎﺋل واﻟﻣﺛﺎﺑرة ﻓﻲ ﺣﻠﮭﺎ.

اﻟﺗوﺻل إﻟﻰ ﺣل اﻟﻣﺳﺎﺋل.
]__[ ب -ﺗوﻓﯾر اﻟﻔرص ﻟﻠطﻼب ﻟﺣل اﻟﻣﺳﺎﺋل اﻟﺗﻲ ﺣﻠول أو اﺳﺗراﺗﯾﺟﯾﺎت ﻣﺗﻌدد.
]__[ ج -ﺗﺷﺟﯾﻊ اﻟطﻼب ﻋﻠﻰ ﺗﻣﺛﯾل ﺗﻔﻛﯾرھم أﺛﻧﺎء ﺣل اﻟﻣﺳﺎﺋل.
ﻣﻼﺣظﺔ :ﯾﺟب أن ﺗﻛون اﻟﻣﮭﻣﺔ ﻟﻣﺳﺄﻟﺔ ﻣﻧﺎﺳﺑﺔ ﻋﻠﻰ ﻣﺳﺗوى اﻟﻣرﺣﻠﺔ ﻣن اﻟﻧﺎﺣﯾﺔ اﻟﺗﻧﻣوﯾﺔ .ﺑﻣﻌﻧﻰ ان
اﻟﺣل ﻟﯾس واﺿﺣﺎ ً ﺑﺳﮭوﻟﺔ ،وﻣﺳﺎر اﻟﺣل ﻟﯾس واﺿﺣﺎً ،وﯾوﺟد أﻛﺛر ﻣن ﻣﺳﺎر واﺣد ﻟﺣل.
]__[ أ -ﺗوﻓﯾر وﺗوﺣﯾد اﻟﻔرص ﻟﻠطﻼب واﻻﺳﺗﻣﺎع إﻟﻰ اﺳﺗراﺗﯾﺟﯾﺎت ﺣل اﻟطﻼب اﻻﺧرﯾن .وﻣﻧﺎﻗﺷﺔ

إﻧﺷﺎء اﻟﺑراھﯾن اﻟﻘﺎﺑﻠﺔ ﻟﻠﺗطﺑﯾق وﻧﻘد ﺗﻔﻛﯾر
اﻻﺧرﯾن.

اﻻﺳﺗراﺗﯾﺟﯾﺎت واﻟﺣﻠول اﻟﺑدﯾﻠﺔ .واﻟدﻓﺎع ﻋن أﻓﻛﺎر اﻟطﻼب.
]__[ ب -طرح أﺳﺋﻠﺔ ذات ﺗرﺗﯾب ﻓﻛري ﻋﺎﻟﻲ وﺗﺷﺟﻊ اﻟطﻼب ﻋﻠﻰ اﻟدﻓﺎع ﻋن أﻓﻛﺎرھم.
]__[ ج -ﺗﻘدﯾم اﻟﻣﮭﺎم اﻟﺗﻲ ﺗﺷﺟﻊ اﻟطﻼب ﻋﻠﻰ اﻟﺗﻔﻛﯾر اﻟﻧﻘدي ﺣول اﻟرﯾﺎﺿﯾﺎت واﻟﻣﮭﺎرات اﻟرﯾﺎﺿﯾﺔ
اﻟﺗﻲ ﺗﻌﻠﻣوھﺎ .وﻻﺑد ﺗﻛون ﻋﻠﻰ ﺻﻠﺔ ﺑﺎﻟﺑراھﯾن وإﺛﺑﺎت اﻷﺣداث.
]__[ د -إﺷراك اﻟطﻼب ﻓﻲ إﺛﺑﺎت اﻻﺣداث اﻟﺗﻲ ﺗﺷﺟﻊ اﻟطﻼب ﻋﻠﻰ ﺗطور وﺻﻘل اﻟﺣﺟﺞ اﻟرﯾﺎﺿﯾﺔ
ﺑﻣﺎ ﻓﻲ ذﻟك اﻟﺗﺧﻣﯾﻧﺎت أو اﻟﺑراھﯾن.
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Appendix L: The Focus Group Questions
Category
Opening
Questions
Introductory
Questions
Transition
Questions

Key Questions

Questions
- Could you please explain your experience with the flipped
classroom method?
-How do you think technology has a positive or negative
impact on teaching the students?
-Can you shed some light on the benefits of flipped classroom
method? Comparing with traditional teaching methods?
-As an elementary math teacher, what possible challenges do
you feel with the flipped classroom method?
Form your opinion:
-What was the attitude of your students towards the flipped
classroom method?
- Can you please give us the time that used for solving
activities with your students with the flipped classroom
method?
-Can you briefly share your experience of whether you feel any
difficulty with your students using flipped classroom method
and what are those difficulties?
-Kindly describe the problems, hurdles and challenges you face
in your teaching with the use of flipped classroom method.

Ending Questions -What do you suggest should be done for the improvement of
flipped classroom?
-What kind of supports are needed to put into action the flipped
classroom model?
Total Minutes

Times
15-20
15-20
20-30

20-30

30

120M
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Appendix M: The Teacher Procedure Checklist
Date: __/__/_____
Lesson: ________
Teacher Number: (__)
Number of the students: (____)
1-

Flipped classroom preparation:
[ ] Create videos for two weeks of lessons.
[ ] Create a WhatsApp group.
[ ] Add all students to the group.
[ ] Explain the flipped classroom method to the students in the class.
[ ] Send the explanation video about the flipped classroom via WhatsApp group.

2-

Out of classroom content:
[ ] Send the next math lesson video to the students via WhatsApp group.
[ ] Add one or two questions about the lesson.
How many students watched the video? (______)

3-

In-classroom content:
How many students did the homework? (______)
How many students watched the video? (______)
Do the students have questions about the lesson?
Asking some questions (formative assessment) related to the lesson (check one).
o Were the activities implemented for: all students? (__) or some students? (__)
o Were the video lesson(s) played for: all students? (__) or some students? (__)
o Were the lessons re-taught to:
all students? (__) or some students? (__)
Were the students are working as: (__) group(s), (__) individual(s)? (check all that apply)
Were the revised mathematics practice standards applied? (Y / N)
Formative Assessment: Was the learning progress checked for all students? (Y / N)

-
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